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What’s your tooling problem? 





Your tooling resin formulator can help you 


with EPON’ RESIN 


The skill and knowledge of 


combined 


tooling 
Shell 


your 
resin formulator with 
Chemical’s years of experience and tech- 
nical research mean more profitable pro- 
duction for you with Epon resin tooling 
‘In addition to supplying basic tooling 
information, Shell Chemical also has de- 
veloped extensive data on fillers, flexibi- 
lizers, curing agents, and diluents for your 
tooling resin formulator 
In many fields of industry, the unusual 


physical properties of tools made with 


Epon resin-based formulations make pos- 


sible the saving of more than half the cost 


of fabricating a conventional tool 


High temperature tooling. Hoth metal and 
e 


plastic forming tools, capable of operating 


at temperatures between 100°F. and 
500°F.. can be made with I pon 131! 
Long-lasting metal forming tools. J «si 


results show that a casting of an Epon resin 
formulation mounted in a crank press and 


had 


28% OOO cycles 


subiec ted to repeated blows no per 


manent deformation after 


Excellent tolerances. [ittle machin ind 
handwork are re ! { h ky 
resi tool I» i i ? 
fabricated to ve 

Outstanding strength. | ith thin 
cross sections can be lami ite h lavers 
of glass cloth and Ey re whe 
high flexural stre rt 

Can Epon resin help ur t 
ing? Find out now by writing vour tooiine 
resin formulator. For a list of tooling resin 
formulators, write to Shell Chemical 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION 


Atlanta « Boston *« Chicago 
IN CANADA 


Cher 





« Clevelor 


Division, Shell ( Company 


Det ' H ’ ' 
i « Detr . ston « | Angeles « Newark « New Y 















Florida's 
these attractive lat 


painting. MARLEX 


damp 











Home in the new Coral Key Villas se« 
tion near®r Pon pano He ach, where more 
than 120 Cape Codder lanterns are in 


talled, and 690 are planned CAPE CODDER LANTERN MADE BY ENGINEERED PRODUCTS. INC.. KIRKWOOD, MO 


A revolutionary, new lantern that cant crack, peel or rust 


even in salt air because its made of MAR LEX 


[Ricio] POu.vEetT aViEgnré 


Damp salt air and intense sunshine are tough on can meet manufacturers’ strict sper ifications 
most materials. We think MARLEX is just the ticket MARLEX is highly versatile, too. It can be molded 
for these difficult’ conditions,” says George O into attractive colorful housewares or used in many 
Palmer, Owner, Palm-Aire Construction Company, heavy duty industrial applications. It can be ex- 
Pompano Beach, Florida. “MARLEX is a durable truded into tough film or filaments. It’s odorless, 
plastic that can take plenty of punishment. Lanterns tasteless .. . can be steam-sterilized . . . is unaffected 
made of it stand up well in all kinds of weather.” by most acids, alkalies, and oils. 

Every day MARLEX is finding its way into new For full information, call your nearest MARLEX 
uses. In many cases this premium quality rigid sales representative. 
polyethylene is the least expensive material that “MARLEX is a trademark for Phillips family of olefin polymers 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Oklahoma 
A subsidiary of Phillips Petroleum Company 


PLASTICS SALES OFFICES 





NEW ENGLAND NEW YORK AKRON CHICAGO WESTERN SOUTHERN & FOREIGN 
322 Waterman Avenue, 80 Broadway, Suite 4300 318 Water Street, TH S. York Street, 317 W. Lake Ave., Adams Building, 
East Providence 14, 8.1 New York 5, WY. Akron 8, Ohio Elmhurst, tL Pasadena, Calif. Bartlesville, Okiahome 


GEneva 4-7600 Digby 4-3480 FRanklin 6-4126 TErrace 4-6600 RYan 1-0557 Bartlesville 6600, Ext. 8108 
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WEIGHT 


HIGH 
MOLECULAR 
WEIGHT 











LOW 
MOLECULAR 
WEIGHT 


VERY LOW 
MOLECULAR 
WEIGHT 






TO FIT YOUR REQUIREMENTS 


For you-An electrical grade PVC resin Series 
to enable you to: 


@ Meet your most difficult specifications. 


7 | ® Operate at your most efficient 


grade resins to work in your product: 


e@ Free-flowing dry blends 

@ Extremely low gel count 
© Excellent color and clarity 
® Uniform particle size 

@ Freedom from fines 

© Outstanding heat stability 


¢ Produce outstanding electrical products. 


These four resins simplify your operation by 
giving you a wide variety of molecular weights 
from one manufacturer. You are now able to 
choose the molecular weight best suited to your 
own operating conditions. 

Help yourself to the benefits you can get from one 
of these four new electrical grade resins. 

Write today for free samples and specifications. 


ie i eid 


ey ESCAMBIA CHEMICAL 
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261 MADISON AVENUE «© NEW YORK 16, N,. Y, 
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FEATURE ARTICLES 


631 PHYSICAL PROPERTIES OF PREPREG LAMINATES Grant Brown 
The effects of such variables as curing time and temperature, 
laminating pressure, and resin content are investigated. 


636 REINFORCED PLASTICS PREFORMING WITHOUT DISCOLORATION 
R. E. Mollman 
A case study of discoloration problems and their successful 
prevention or cure. 


640 NEW STYRENE FOR PLASTICS LIGHTING FIXTURES RFR. A. McCarthy 
Available accelerated light-exposure tests and discoloration 
factors are compared and discussed as the basis for evalu- 
ating Luxtrex “perma tone” styrenes. 





644 ENGINEERING ASPECTS OF POLYSTYRENE P. H. Estes, III 
A comprehensive review of material types, factors affecting 
physical properties, stress considerations, and injection mold- 
ing design principles. 


GUEST EDITORIAL 


653 SHOCK TROOPS OF THE INDUSTRY John Bachner 


ENGINEERING FORUM 


654 REINFORCED PLASTICS Harry T. Douglas 
Suggestion Systems Inadvisable for Small Plants. 
655 MOLDMAKING & TOOLING Ernest J. Csasza) 


Valve-Gate Mold Design. 
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627 News in Brief 678 New Literature 

659 News of the Societies 679 Book Reviews 
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The following articles will be published 
in the August issue: 


Extrusion of Rigid Polyethylene Pipe. 
L. B. Croley and Robert Doyle, Phillips 
Chemical Co., Bartlesville, Okla. 

Adhesive Bonding of the Newer Plastics. 
M. J. Bodnar, acting chief of Adhesives 
Unit, and W. J. Powers, acting chief, 
Plastics & Research Section, Picatinny 
Arsenal, Dover, N. J. 

Fabricating the Structural Components 
of the All-Plastic “House of the Future.” 
C. G. Cullen, project engr., Winner Manu- 
facturing Co., Trenton, N. J. 

Flexible Epoxy Resins. W. J. Belanger, 
mgr. of Plastics Tech. Service Lab., and 
H. C. Klassen, sales mgr., Plastics Resins, 
Jones-Dabney Div., Devoe & Reynolds Co.., 
Louisville, Ky. 


Highlights of this Issue 


Physical Properties of Prepreg Lamin- 
ates. (p. 631) 

Designed to aid the engineer and de- 
signer to a better understanding of pre- 
preg, this paper discusses the effects on 
laminate properties of such variables as 
curing time and temperature, laminating 
pressure, and resin content. 


Reinforced Plastics Preforming With- 
out Discoloration. (p. 636) 

A discussion of discoloration problems 
in preforming, and their successful pre- 
vention or cure. Factors covered include 
resin binder, preform oven, curing timer, 
preforming machine, contaminants en- 
countered in preforming, and resin, filler, 
and pigment materials available. 


New Styrene for Plastics Lighting Fix- 
tures. (p. 640) 

Lustrex “perma tone” styrenes are eval- 
uated on the basis of test results obtained 
in accelerated light-exposure tests. Avail- 
able test methods are discussed and com- 
pared for use in judging plastics for 
lighting applications. 


Engineering Aspects of Polystyrene. (p. 
644) 

A definative review of available poly- 
styrene types, including general-purpose, 
shock-resistant or impact, chemical-resist- 
ant, and fiber-filled types. In addition to 
properties of the different types, emphasis 
is placed on design fundamentals, stress 
considerations, and proper understanding 
of injection molding design. 
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Disposable Wiping Rags 
Dear Sir: 

We are trying to reach a market 
comprised of businesses in need of dis- 
posable wiping rags, and would like 
to know if the industry covered by 
your publication would have enough 
sales potential to make it worthwhile 
for our client to consider expanding 
his manufacturing and selling 
ations. 

If your publication does reach such 
a market, could you answer the follow- 
ing questions? 

Who does the buying? 


oper- 


Where would a product of this 
type normally be purchased? 
How much would these = pur- 


chasers be willing to pay for such 
an item? 
Any information you can 
will be greatly appreciated. 
(Identity Withheld) 


furnish 


(Any information that our readers may 
furnish will be forwarded gladly to the 
inquirer. We would suggest, 
that “guessimates” be identified plain- 
ly as being educated guesses.—Editor) 


however, 


Lab Weathering Tests Questioned 
Dear Sir: 

Artificial laboratory tests, insofar as 
weathering and sunlight are concerned, 
do not always accurately portray true 
actual service performance. As a matter 
of fact, we know very little relatively 
about solar radiation and the effect it 
has on various kinds of materials. 

“Synthetic” sunshine cannot replace 
actual sunlight. In addition to light, 
many materials react differently under 
various humidities, heats, and other en- 
vironments. Actual weathering is very 
difficult to reproduce in a laboratory. 
There are conditions of dew, rain, 
thermal shocks, wind and other factors 
all combined with solar radiation to 
cause failures which are not present in 
artificial tests. 

E. M. DeNoon, 
South Florida 
Miami, Fla. 


Tech. Dir. 
Test Service 


Corrects Our Reply 


Dear Sir: 


Ihe information which you 
your June 1958 issue in answer to a 
letter to the Editor captioned “Copies 
of Foreign 


gave in 


Articles” is no longer 
correct. 

The photocopying service performed 
by the American Chemical Society, in 
cooperation with the U. S. Department 
of Agriculture library, was discontinued 
in June 1957 

The best single source of information 
on foreign, as well as American journ 
als 1s contained in the “List of Period 
icals Abstracted by Chemical Abstracts” 
published in 1956, and the supplement 
issued in 1957. These publications, 
available from The American Chemical 
Society, Special Publication Depart 
ment, contain detailed listings of all 
important technical journals, and a 
summary of the libraries in North 
America which receive these journals 
These libraries are separately listed and 
identified as to those which will prepare 
microfilm or photoprint copies, norm- 
ally at reasonable cost, as 
perform other services 

M. T. Musgrave, Asst. to Res 

Acheson Industries, Inc 

Port Huron, Michigan 


well as 


Dir 


(We gladly stand corrected, and wish 
to thank the writer for his courtesy in 
correcting Editor) 


our error 


Hoover Reports 
Bill Brothers: 

We have been aware of the fine sup- 
port your publications have been giving 
the Hoover Reports. You are doing 
some very effective work for a good 
cause, and your organization is to be 
congratulated. 

E. B. Steele, Manager 
News & Information Dept. 
Chamber of Commerce of 
the United States 
Washington, D. C. 





A letter will not be printed if publica- 
tion is not desired by the sender, and 
the identity of the writer will be with- 
held, if desired. 

—The Editor 
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Industry's Changing Needs 


“The most conspicuous change in the in- 
dustrial world has been its increasing tech- 
nological complexity. Twenty years ago 
the most advanced business machines 

. could do nothing which could not be 
done by human computers—they could 
only do it more quickly. Today, on the 
other hand, we can build and are using 
electronic devices capable of solving in- 
tricate mathematical problems which could 
not be attempted without them. Many 
other examples will occur to you. 

“With the growth in technological com- 
plexity, and in large part as a result of 
it, our industrial machine has become 
highly instrumented and mechanized. 
Again, as an outgrowth of these tech- 
nological advances, we have pushed to- 
ward higher and higher speed in our in- 
dustrial operations. Oftimes, the pace 
has advanced to the stage where the hand 
is not only quicker than the eye—our ma- 
chine speed may be faster than both. 

“With the change in the speed of our 
operations, there has been an increase in 
the rate of change itself. Today, most 
companies are supporting intensive re 
search and development programs in the 
physical sciences and technologies depen- 
dent upon them. Such researches are 
leading to improved methods, improved 
processes, and improved products—to such 
an extent that in some industries plants 
are being obsoleted almost as rapidly as 
they are being built. 

“This high rate of obsolescence result- 
ing from extensive research has resulted 
in heavy capital expenditures for new 
plants by industry. As our industrial plant 
becomes more involved, as the amount of 
capital per worker has increased, as the 
training and skills required to operate the 
machinery have grown, we find the as 
sociation of the worker with the producing 
enterprise growing closer and closer. Work- 
ers must often be uniquely qualified and 
trained for a given task. Less often can 
we replace a worker from the pool of 
available skills without a long and inten 
ive training program specifically designed 
for the man and the job. 

“As this closeness of association between 
an industrial enterprise and its workers 
has grown, more use has been made of 
plans aimed to protect the welfare of the 
employee and his dependents throughout, 
and even after, his working career. Such 
plans may be expected to become more 
widespread because they are basically 
sound in an industrial world which must 
require of its workers unique skills and 
training to operate its complex, rapid, and 
high-cost facilities.” 


D. H. Dawson, Vice Pres. & Director 
E. I. du Pont de Nemours & Co.., 
Wilmington, Del. 
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man 
with a special problem: 








NEWTON solved his problem with 
a Mackintosh (some say it was a 
Jonathan). There’s a key to your spe- 
cial problem, too—important thing 
is to be able to spot it when it drops 
into your lap. Busy designers and 
manufacturers today are wise not 
to wait for that unlikely event. For 
example, to find the phenolic mold- 
ing compound that best answers their particular need 
... unusual as it may be... they go directly to the 
specialists in such problems. They consult with Plenco. 


AT PLENCO, your special needs are given the special 
attention they require. Quite often that means design- 
ing a new formulation or a new combination of thermo- 
setting phenolic materials specifically suited to meet 
your product or production problem. Plenco is ideally 
set up to produce such special-purpose molding com- 
pounds. 














For, to our way of thinking, the versatility and value of 
phenolics is bounded only by the experience and initia- 
tive that goes into their production ... and into the 
preliminary discussion of the problem. We’ve proved 
that again and again. We’d like to prove it to you. // 
phenolics can do it . . . ready made or custom made... . 


PLENCO 


phenolic molding compounds 





PLASTICS 
ENGINEERING 
COMPANY 


Sheboygan, Wisconsin 


Serving the plastics industry in the manufacture of high grade 


phenolic molding compounds, industrial resins and coating resins. 

















Positive ejection is essential to ‘“‘all-the-way’”’ injection 
molding. Stokes injection molding machines feature this 
exclusive operation that enables fully automatic degating 
and sorting —and even automatic handling of scrap. Man- 
ual set-up and occasional monitoring are the only atten- 
tions required by Stokes machines. 


The Stokes Advisory Service will supply complete data and 
application information—and, if desired, a production 
analysis on your own parts requirements. 


*in truly automatic injection molding 
-lastics Equipment Division 


F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 
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UNRETOUCHED PHOTOS 


DRAMATIC 
PROOF ) 


of DAPON tesin’s 


outstanding stability 
under heat and humidity 


As graphically shown here, Dapon Resin 
does not distort, degrade or discolor under 
long exposure to high heat and humidity. 
This outstanding dimensional stability, 
coupled with Dapon Resin’s high electrical 
properties and chemical stability even under 
extreme conditions, may provide the answer 
to your high-temperature high-humidity 
plastics stability problems. 


Dapon Resin is easily compounded with a 
wide variety of mineral and fibrous fillers 
and has extremely low molding and 
post-mold shrinkage. And in addition, 
Dapon Resin can be molded in a range of 
solid and pastel colors. 


At your request, 2 oe a. ° 
we will be glad to send you z 2. 
complete technical data Properties 
on Dapon Resin . of 


so that you can 
investigate this unusual plastic 





' DAPON Resin 





TEST DATA: An equal number of test cups were molded 
under normal conditions from commercial polyester, 
melamine and DAPON Resin. The cups were half filled 
with tap water and placed in a laboratory oven at a 
constant 212°F temperature, the water being replaced 
daily. The cups were examined at regular intervals 
and removed from the oven when they had reached 
the condition shown in the unretouched illustration. 


MELAMINE “A” 


after 10 days 
under test 


DAPON 


after 90 days 
under test 


POLYESTER “A” 


after 18 days 
under test 


POLYESTER “B” 


after 22 days 
under test 


Stable, free-flowing white powder e Easy to store, easy to mold, 
easy to color e Molded products have excellent surface finish ¢ 
Good physical strength @ Low moisture absorption ¢ Chemi- 
cally resistant e High-temperature and high-humidity resistance 


@ Outstanding dimensional and chemical stability @ Fine elec- 
trical properties even at high-temperature and high-humidity. 


as the answer to : 
‘i *DAPON Resin is the registered trade name of Food Machinery and Chemical Corporation's brand 
your specific problems. ; of diallyl phthalate prepolymer. 
Putting ldeas to Work 
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FOOO MACHINERY 
AND CHEMICAL 
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FOOD MACHINERY AND CHEMICAL CORPORATION 


Chemicals and Plastics Division 
161 EAST 42ND STREET, NEW YORK 17, N.Y. 























The lighter side of rubber anc plastics .. colorwise, of cout 


achieved through the rutile titanium dioxides TITANOX’-RA, TITANOX-RA ind TITANOX-RA.N 
Here’s why: these leading white pigments li rot and opacify colors, whiten and opa 


white stocks, regulate translucency or opacity, and contribute to durability. In addit 
they lighten the burden of processing through ease of dispersion and uniformity 
properties. Our Technical Service Department can hel 
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Titanium Pigment Corporation, 11] Broadway, New York 6, N. Y.; offices and warehous« 
in principal cities. 


TITANIUM PIGMENT CORPORATION 


Subsidiary of NATIONAL LEAD COMPANY 


*TITANOX is a registered trademark for the full line of titanium pigments offered by Titanium Pigment Corporation 
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THE MIDLAND-ROSS GROUP 
OF COMPLEMENTING SERVICES 


For surface coating webs 
made of non-permeable 
materials such as glassine, 
cellophane and other films. 


For impregnating webs 
made of synthetic fibers 
(nylon, glass, rayon, etc.) 
with the silicones, 
phenolics, polyesters and 
melamines. 


For impregnating webs 
made of natural fibers such 
as poper, with phenolics, 
uvreas and melamines. 


The basic design is the same for all; de- 
tails are changed to meet the individual 
requirements imposed by the coating or 
impregnating ingredients and by the 
material being treated. The records of 
the many Waldron Tower Coaters in use 
show consistently this common value: 
uniform coating or impregnating with- 


out wrinkling. 


It might be a good idea for you to trust 
your future products to a Waldron 
Tower Coater. Why not discuss your re- 
quirements with a Waldron Web Proc- 


essing specialist? 





JOHN WALDRON CORPORATION 








A unit of J. O. Ross Engineering Division 
Midland-Ross Corporation 


NEW BRUNSWICK, NEW JERSEY 
Chicago °* Los Angeles 


West Coast Representative: Bojanower Machinery Service Co 


5270 East Washington Bivd. Los Angeles 22, California 
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These rigid vinyl compounds just 
announced by Bakelite Company out- 
perform any other rigid vinyl on the 
market today! Greater resistance to 
chemicals—better heat stability—as much 
as 100% faster extrudability, with better 
surface smoothness—all these, and other 
gdvantages are offered by both materials. 


QGD-5020, a modified Type II rigid 
vinyl, offers a new, high impact strength, 
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making it one of the toughest plastic 
materials commercially available. 

Both materials are exceptionally free- 
flowing. QGD-5010, with outstanding 
chemical inertness, will find widest ap- 
plication in commercial and industrial 
corrosion-resistant pipe. 

In addition to standard pipe applica- 
tions, the QGD-5020 compound is a 
superior general purpose extrusion 
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RIGID 


| For pipe 





material for contour applications such 
as channels and framing members for 
windows and storm sash, electrical con- 
duits, down spouts and gutters, fountain 
pen and automatic pencil barrels, and 


many more! 
* * . 


Complete details on both compounds 
are given in new technical bulletins. 
Write today to Dept. PT-32. 
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BAKELITE 


BRAND 


RIGID VINYLS 


July, 1958 








VINYL COMPOUNDS 


and all-purpose extrusion 


Extrudability / 








QaGcD QGcD 
5010 5020 




















TYPICAL PROPERTIES 


Specific Gravity . 1.38 1.313 
Heat Distortion, deg. C. 70 69 
Izod Impact . 6 24-30 
Rockwell “R” . 115 107 
Tensile Strength, psi 8500 6500 
Elongation, % . 50 30 
Flexural Strength, psi 11,800 10,000 
Flexural Modulus, psi . 450,000 357,000 
Chemical Resistance, 30 day immersion test 
in H,$0,4, % change in flex. str. + 9.94 + 3.8 
in H,$0,4, % change in wt. + 08 + .452 
in Glacial Acetic Acid, % change in flex. str... — 42.7 — 68. 
in Glacial Acetic Acid, % change in wt. + 7.41 + 17.8 





ei Site). 


Products of $SARMEDELA Corporation 


BAKELITE COMPANY, Division of Union Carbide Corporation, 30 East 42nd Street, New York 17, N. Y. 
In Canada, Bakelite Company, Division of Union Carbide Canada Limited, Toronto 7 
2032 The terms BAKELITE and Union Carpipe are registered trademarks of UCC. 
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Quality Dispersed Colors 
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Gost Less 


Color quality in your finished product depends on fine and 


uniform dispersion. The finer the dispersion, the better 
the color. 


adp quality dispersions make quality products. 


adp dispersed colors are uniformly fine so your 
pigments extend further... you save in the cost of dis- 
persion, in the cost of compounding, in the cost of rejects 
and returns. 


adp dispersed colors, with reasonable compounding, 
give uniform extensibility without streaking. 


ad PP Contro/led Colors have characteristics of fine- 
ness and uniformity unmatched in dispersions made by 
ordinary methods. 


adp colors come true on every re-order, each a 
precise duplicate of the specified standard. 


ad pspecialists will be glad to help you with your 
dispersion problems. 


CONTROLLED COLORS BY 


ACHESON Dispersed Pigments Company 
1421 Chestnut Street, Philadelphia 2, Pa. 

A Unit of Acheson Industries, Inc. Plants at Orange, Tex., Philadelphia, Pa., Xenia, 0. 

West Coast Distributor: B. E. Dougherty Company, Los Angeles 21, California 

In Europe: Acheson Industries (Europe), Ltd., 18 Pall Mall, London S.W. 1, England 
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E; 1) TORIAL: Achievement Awards" Program Reminder 


Our first annual competition program on 
“Achievement Plastics Tech- 
nology” started on April Ist. This first pro- 
gram, for 1958-59, ends on March 31, 1959, 
and the winning entries will be announced 
and fully publicized in the April 1959 issue. 


This program consists of two categories: 


Awards for 


(1). New developments in plastics proces- 
sing. This includes all methods whereby a 
plastic material, as furnished by a materials 
supplier, is molded, extruded, calendered, 
formed, or otherwise shaped into a finished or 
semi-finished form. 

(2). New developments in plastics fabri- 
cating. This includes assembly operations, dec- 
orating, bonding, or other methods whereby 
a semi-finished part is converted or otherwise 
transformed into a finished product. 

° 

The final Award winners in each category 
will receive suitable plaques, but, of greater 
importance, will be described in a manner be- 
fitting their importance as major advances in 
the technological processing or fabricating, 
respectively, of plastics that will benefit the 
continued advance of the plastics industry, 
with resultant progress in all fields of applica- 
tion for the good of everyone. 

It should be noted that this program en- 
tails a change from the original announce- 
ment. We had previously expected to an- 
nounce and publicize monthly winners in the 
two categories and, at the end of the yearly 
program, select the grand award winners from 
this group of monthly selections. Under the 
revised program, and this is the final change 
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that will be made, the grand award winners 
and “honorable mentions” will be announced 
and duly publicized at the end of the program 
year—in the April 1959 issue of our magazine. 

The winners and “mentions” will be de- 
scribed in detail and fully illustrated, with due 
recognition of the persons responsible for the 
developments and the companies involved, not 
to mention emphasis on the engineering im- 
portance of each development. 

Not to be overlooked is another important 
by-product to each entrant and his sponsor. 
Exhaustive records are kept in our office on 
the dates and other particulars of each entry 
and, as a consequence, provide an authorita- 
tive record that will prove valuable to each 
development. In these times of mistaken and 
short-sighted ‘“‘secrets’’ in the plastics proces- 
sing and fabricating industry that are busily 
ferreted out, emulated, and then claimed as 
“firsts” by the copiers, this is an advantage not 
to be gainsayed. 

. 

The rules for the “Achievement Awards’”’ 
competition are simplicity itself; no formal 
forms need be submitted. To enter, just notify 
us, in writing, giving a brief description of 
the development. Then, after due considera- 
tion, we will contact each writer for any 
further information needed for a true eval- 
uation of the development. 

That’s it. Now, may we hear from you? 


Li, Me, (bbuill 


Editor 
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Photographs by Sikorsky Aircraft 

Heat is high, space is limited, bends are sharp in today’s complex 
electrical systems. In the S-56 helicopter, for example, cables 
snake through engine compartment, squeeze by cherry-red 
manifolds, loop over hinges to reach landing lights in clam 
shell doors. For this and comparably destructive environ- 





ments, wire makers seeking to develop vinyl insulation 
with appropriate properties in thin section need better 
heat stabilizers . .. stabilizers with excellent dispersion, 
improved moisture resistance .. . stabilizers that provide 
greater volume resistivity, greater insulation resistance. 


Dutch Boy. stabilizer research 
vinyl insulation tougher, more 


These photographs show how National Lead 
research helps vinyl producers in one field 
...@lectrical insulation ... overcome difficult 
stabilization problems and so broaden the 
market for their products. 

National Lead researchers do as much and 
more for producers of many additional vinyl 
products. Recently, for example, they came 


up with “Dutch Boy” stabilizer, Temex 3. 
This unique stabilizer provides both stabiliz- 
ing and chelating action... greatly aids per- 
formance of vinyl flooring. Eighteen other 
“Dutch Boy” stabilizers boost the life or im- 
prove the usefulness of other vinyl products. 

Get acquainted with useful, versatile 
“Dutch Boy” Chemicals. Write for handbook. 





, he 
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Researcher looks for tell-tale white in colored sample of proposed 
insulation. In this test, National Lead technician 
that “Dutch Boy” stabilizer nded for customer’s 
proposed new thin vinyl insulation disperses properly. Im- 
white specks on 
Excellent dispersion is a prin- 


confirms 
recomm 
proper dispersion would be signalled by 
determ 
electrical 


test is to 
maximum 


background green of sample 


cipal reason for the wide use of “Dutch Boy” stabilizers 


when vinyls undergo very high heat in process or use and 


when maximum available stabilization action is needed. 


SueeEeee 
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Immersion proves “Dutch Boy” stabilizer resists water and pro- 
tects insulation. Using standard Underwriter’s procedures, pletes tests. After 
National Lead technicians put a customer's experimental 
high temperature insulation through water-immersion test is 
extruded tested in 50 to 500 foot test 
It must go weeks at voltage, show less than 10% 
including water absorp- 
tion or scoring of thin coating by oversize particles that 
might have stuck in die. When properly stabilized with 
“Dutch Boy” stabilizers, thin stocks pass this test easily 


Commercially wire is 
lengths 
resistance loss from all causes 
stock 


protected by 


thin, high 


Man 


ine compounds 
resistivity 
above, “Dutch Boy” Dythal® stabilizer gave | 
sults. This stabilizer does well 


sometimes asked to run an S 
For this test, lengths of wire : | | 
the customer with the insulation at % service thick- 
ness. Here you see a run in progress on & 
Dythal 
formance than ever before is 
temperature 


in 8-mil, 


z 


stabilizer 
now 


compounds. With 










Oven separates “men” from “boys”. In 
searchers age various insulation compo 
ly above service temperatures. 
the compounds for one hour at 95°C and, 
temperature, measure their volume re 


Ther 


that 


In the 


105°C wire. 


insulation breakdown test at ‘2 of service thickness com- 
deter 
stabilization for a proposed compour 


, 
tne uitable 


| Lead 


1, 105°¢ 
Better per 
being obtained in 


further 


research, still higher values are expected 


7 “Dutch Boy” stabilizers meet most vinyl insulation needs. Each of 
these products of National Lead research is a commercially proved 


product 


Among them, you'll find the right stabilizer for all elec- 


trical and a variety of other opaque vinyl products 
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NATIONAL LEAD COMPANY, 111 Broadway, New York 6, N. Y. 
In Canada ; CANADIAN TITANIUM PIGMENTS LIMITED 
630 Dorchester Street, West ¢ Montreal. 
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cts of Drapex 4.4 and an epoxidized soybean oil on low temperature properties 
Low temperature flexibility is a major advantage of Drapex 4.4. 


PURE-BRED EPOXY...AT AN ALLEY-CAT PRICE! 


There’s a blue-ribbon champion in epoxy plas- 


ticizers 


— Argus’ Drapex 4.4! At its new, re- 


duced price, you can replace ordinary epoxy 


plasticizers with Drapex 4.4 in your vinyl 


formulations, with the following important 










1. 
2. 
3. 
4, 


advantages: 


Low temperature flexibility (see chart 
above). 

Low volatility. 

Improved heat and light stability. 
Low viscosity and viscosity stability in 
plastisols. 


ARGUS CHEMICAL 


CORPORATION 


Main Office: 633 Court Street, Brooklyn 31, N. Y. 


Rep’s.: H. M. Royal, Inc., 4814 Loma Vista Ave., Los Angeles; Philipp Bros. Chemicals, Inc., 


618 


5. Ease of handling (due to low viscosity 
and low freezing point). 
6. Good weatherability. 


Argus research has steadily widened the 
applications of Drapex 4.4 until it now actu- 
ally costs/ess than other quality epoxies. More 
over, the lower specific gravity of Drapex 1.4 
makes it go farther, so that in volume use it 
costs less than the cheapest competitive epoxy. 

For complete information on Drapex 4.4 
(and its sister product, Drapex 3.2), write for 
Technical Bulletin #3. 


New York and Cleveland 


Branch: Frederick Building, Cleveland 15, Ohio 
10 High St., Boston; H. L. Blachford, Ltd., 977 Aqueduct St., Montreal 
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How to get the whiteness or color brightness 
you demand for your plastic products 


Glidden pigments are the answer. New Zopague Titanium 
Dioxide imparts greater lasting whiteness, permits brighter, 
cleaner tints. Finer, more uniform particles disperse much 
faster, more easily than ordinary pigments. Millions of tiny 
crystals scatter light like diamonds, assure highest opacity 


Non-fading, non-bleeding Glidden Cadmolith (cadmium- 


By the makers of Sunolith Lithopones . 


. . Euston White Lead . . . Resistox Copper Pigments 


THE GLIDDEN COMPANY 


selenium) Reds and Yellows plus new Mercadmolith (cadmium- 
mercury) Reds provide everything you need to give your 
products maximum color appeal. They are soft, easy to grind, 
insoluble in all vehicles, and high in heat resistance. 

Be sure to specify Glidden—a leading supplier of finest 
pigments to industry. 








Chemicals + Pigments + Metals Division 


Baltimore, Maryland « Collinsville, Illinois « Hammond, indiana + Scranton, Pa. 


©1958 











— fluid banks, no tear 


with 


Look at this sheet on the mill! Note especially the smooth 
surface, the smooth-flowing rolling bank, the absence of 
ragged edges. Lesult: faster, more economical produc tion 
of calendered sheeting ... now possible with compounds 
that contain Diamond’s NEW PVC-30, latest addition to 
a growing family of low molecular weight PVC resins. 

Diamond PVC-30 can replace copolymers you may be 
using now as processing aids. It costs less, has better heat 
stability. retains high flow characteristics... giving you 
faster. more economical! proc essing at lower temp ratures, 


Other low molecular weight resins from Diamond are 
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Diamond PVC-3O 


wd ] 1] ! 
PVC-35, recommended for injection molding compounds 


at moderate t peratures: and PVC-40. recommended for 


rigid and flexible sheeting which provid s the best balance 
between physi il properties and easy processing 
For more information, write Diamond Alkali ¢ ompany, 


300 Union Commerce Building, Cleveland 14, Ohno. 


Diamond 
Chemicals 
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Wastigiries 


DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 





PLASTICS MATERIALS ANALYZED 
BY ACCELERATED USE TESTS 


DOOR SLAM TESTS DETERMINE BEST PLASTICS MATERIAL FOR REFRIGERATOR DOOR LINERS 


Plastic door liners for refrigerators are 
subjected to considerable wear and 
abuse while in service. That's why it's 
so important to select a plastic which 
will not fail even after years of con- 
tinuous service. 


In an attempt to select the best material 
available for this particular applica- 
tion, Dow Plastics Technical Service 
Engineers utilize an accelerated-use 
test device. 


Liners molded from various plastics to 
be tested are installed, one at a time, 
in a test refrigerator. (See photo at 
right.) The refrigerator is placed in a 
controlled temperature room and the 
shelves are weighted to capacity to 
simulate actual use conditions. Then a 
mechanical device which opens and 
shuts the door automatically is put into 
operation. It continues to open and 
close the door until the plastic fails. 
Failure is defined as the point at which 
the plastic cracks and the crack is visi- 


ble to the naked eve. ae AMERICA’S FIRST FAMILY OF 
This test will quickh POLYSTYRENES 


1 Select the best material for the d a GENERAL PURPOSE 
application. : te STYRON ® 666 

STYRON 666M (Easy Flow) 

STYRON 665 (Extrusion) 

STYRON 689 (Easy Flow) 


HIGH IMPACT 

STYRON 475 
on STYRON 475M (Easy Flow) 
STYRON 777 (Medium Impact) 
STYRON 440 (Heat Resistant) 
STYRON 440M (Easy Flow) 








Actual refrigerator in controlled temperature room where tests are conducted 








2 Provide data on the strength and 
weakness of a particular door liner 
design. 








3 Define the life expectancy of a 
given door liner. 








This test is but one of many continuing 
Plastiatrics studies conducted by Dow 
Plastics Technical Service Engineers. 














These studies cover every phase of AD al a a STYRON 480 (Extra-High Impact) 
plastics formulation, design, molding 0 a. oS: me fe HEAT RESISTANT 
and finishing. This particular test has SAMPLE 





STYRON 683 
Results of accelerated-use tests on six different plas- STYRON 700 


tic formulations used for refrigerator door liners. 


enabled Dow engineers to accumulate 
a wealth of information concerning cor- 











rect design procedures. For your copy 
of the results or information on other 
areas under investigation, write THE 
DOW CHEMICAL COMPANY, Midland, YOU CAN DEPEND ON 
Michigan, Plastics Sales Dept. 1523G. 
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PLASTICS ARE A 
FAMILY AFFAIR 





FRAGILE TOUCH TO AR 


Family frolicking gets gardening off to a good start. 


it’s just fun. They know there’s no need to treat this rug- 
ged hose with such tenderness. Already — and many times 
— it’s been dragged, kinked, pressured and forgotten in the 
sun. It’s tough! It’s quality! 


But you know the fragile touch we as a supplier of ma- 
terials — and particularly you as the extruder — must con- 
trol to enable you to guarantee it for years. 


The ADVANCE Advastab 3-product combination... 
BC-100, Z-6 WW and CH-300 ... going into the best known 
names of garden hose today, represents a streamlined con- 
cept of stabilizer balance. The tailored-to-the-job combi- 
nation of these 3 stabilizers greatly simplifies the required 
fragile touch. ? 


This 3-product combination cannot be equaled ...for early 
color — maintenance of early color — control of color drift — 
clarity — H2S stain resistance — long term heat and light 
stability. In any extrusion — even with cross-head dies — 
you'll enjoy longer runs between shutdowns. 





GGED EXTRUSION 


We would like to tell you more... and you'll be glad we 
did... because most companies who have switched to the 
BC-100 system have dropped their stabilizer cost over 10%. 
Samples, data and our technical development staff are at 
your disposal. Call or write. 


These and many others, including a full line of organo-tin 
stabilizers such as T-52N, T-17M and T-72, are available 
from ADVANCE SOLVENTS & CHEMICAL, 500-1 Jersey Ave- 
nue, New Brunswick, New Jersey ...and from... 


Advance International Ltd., 
245 Fifth Avenue, New York 16, New York 


Advance Solvents & Chemical 
Corp. of Canada, Ltd., 
Montreal and Toronto Sow 


and from our Manufacturing 
Affiliate... 
Deutsche Advance Produktion 
GMBH 
Marienberg Bei Bensheim 
(Bergstrasse) 
Western Germany 


Hi 
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AMOCO CHEMICALS—A NEW RESOURCE 















































Anybody looking for 


a way to reduce 





plastisol costs? 


Consider 


PANAFLEX BN-1 


1. Cut costs. PANAFLEX BN-1 is a 
secondary plasticizer that can help 
you reduce costs, especially in such 
large-volume, low-cost applications as 
fabric coatings, jacketing, cushioning, 
channeling or gasketing. PANAFLEX 
BN-1 is a hydrocarbon plasticizer. It 
is compatible with vinyl chloride 
polymers and copolymers. Electrical 
properties are excellent. Color stabil- 
ity and volatility compare favorably 
with other hydrocarbon plasticizers. 


2. Improve stability. Viscosity build- 
up of plastisols during storage is 
markedly reduced by the use of 
PANAFLEX BN-1 as a secondary plas- 
ticizer. In one stability test over a 50- 
day period at 115° F., viscosity of a 
plastisol with PANAFLEX BN-1 was 
200 per cent less than a straight DOP 
formulation. 


More details of PANAFLEX BN-1 are 
waiting for you. A letter, wire or call 
is all that’s needed to bring an im- 
mediate reply. 





CHEMICALS 


AMOCO CHEMICALS CORPORATION 
910 South Michigan Ave., Chicago 8O, Iilinois 








Until very recently, all silicone prepregs were dry and 
stiff, making it extremely difficult to lay-up and mold 
complex shapes, particularly at low pressure. 

Formerly, silicone prepregs could be provided with some 
degree of drape and tack, artificially induced by leaving a 
relatively high percentage of impregnating solvent in the 
fabric. However, this led to short shelf life and molding 
problems. 

Now available to industry is a silicone-impregnated fabric 
with tack, drape and low residual volatile content — Tacky 
Low-pressure Silicone S-890 — pioneered by U. S. Polymeti: 
This splendid new silicone Poly-Preg offers these advantages 


excellent drape and tack for laying-up complex 
shapes 
. ability to mold easily at vacuum-hag pressure 
; low residual volatile content, minimizing curing 
troubles 


. good shelf life 


Tacky Low-pressure Silicone S-890 normally is applied to 
heat-cleaned glass cloth with a neutral pH finish, but it also 
can be applied to asbestos and other high-temperature rein 
forcements. It has many applications in the aircraft and 
missile field, specifically for items such as hi-temperature 
radomes, hot-air ducts and drag-chute containers. In fact 
Tacky Low-pressure Silicone S-890 may be used in a variety 
of aircraft or missile applications where a combination of 
high temperature and electrical properties are necessary 


—<—_a os — 
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WHAT'S NEW... 


ech q . . « in addition 












to USP’s 


complete line 


TACKY LOW-PRESSURE SILICONE = vrs... 














Expanded production facilities have greatly in- 
creased the flow of U. S. Polymeric POLY-PREG 
from plants on either coast, to give you the kind 
of service and delivery you demand. 

U. S. Polymeric’s extensive line of preimpreg- 
nated paper, glass cloth and mat now include 


Hi-Heat Phenolic POLY- 
PREG (with 91-LD 
. Ultra-High-Temperature 
Resin POLY-PREG (with 
37-9X) 
. Polyester POLY-PREG 
Silicone POLY-PREG 
. . Epoxy POLY-PREG 
- Melamine POLY-PREG 
. Phenoiic POLY-PREG 
POLY-PREG Two-in-One (with 
Silicone Modified Rubber) 
Through continual research and development, 
Polymeric’s staff of engineers are creating new 
products and processes, such as POLY-PREG 
T.1.0., to meet the ever-increasing demands of 
industry and defense. 


For specific recommendations concerning ma- 
terials and material specifications, engineering 
assistance on any individual application is avail- 
able upon request. Merely write: Engineering 
Department, U. S. Polymeric Chemicals, Inc., 
Stamford, Conn. 











U.S. POLYMERIC CHEMICALS, INC. 


STAMFORD, CONNECTICUT * SANTA ANA, CALIFORNIA 


POLYMERIC N. V. 
UTRECHT THE NETHERLANDS 
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For Outstanding Heat, Light and Water 
Resistance in Your Vinyl Products 


Standardize on PEROXIDOL 278380 


RCl’s New Polymeric Plasticizer 


PEROXIDOL 780 is an epoxy-type plasticizer which can be 
employed in vinyl processing either to boost heat stability 
or to reduce stabilizer content for equivalent stability. 
Economically priced, PEROXIDOL 780 is light in color. easy 
to process and does not volatilize in production. Higher 
processing speeds are assured by its unique combination 
of stabilizer action. good wetting properties and low 
volatility. and both the light stability and color retention of 
compounds incorporating 750 are excellent. 

PEROXIDOL 780 can be used in calendering, extruding and 
molding operations . .. in plastisols, organisols, solution 
coatings and dispersions. Rainwear, garden hose, wading 
pools and lawn furniture cushions plasticized with 780 are 
characterized by their ability to withstand exposure to all 
kinds of weather ... and by their strong resistance to water, 
soap and detergents, and oil. —- 
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Write RCI’s Chemical Division today for your copy of 
their PERox1p0L Bulletin, which contains specifications and 
complete information on this versatile plasticizing agent. 


REICHHOLD 


Synthetic Resins ¢ Chemical Colors ¢ Industrial Adhesives « Phenol 
Hydrochloric Acid « Formaldehyde ¢ Glycerine « Phthalic Anhydride 
Maleic Anhydride « Sebacic Acid « Ortho-Phenyiphenol « Sodium Sulfite 
Pentaerythritol « Pentachlorophenol « Sodium Pentachlorophenate 
Sulfuric Acid « Methanol 


REICHHOLD CHEMICALS, INC., 
RCI BUILDING, WHITE PLAINS, N.Y. 





Creative Chemistry ... Your Partner in Progress 





For Vinyl Electrical Insulation that Resists 
High Temperature at High Humidity... 


PARAPLEX G-54 


Formulators of vinyl compounds should be particularly 


interested in PARAPLEX G-54—vinyl compounds con- 
taining PARAPLEX G-54 are especially well suited for 
high-temperature insulation used under “wet” condi- 
tions. This new Rohm & Haas plasticizer was specifi- 
cally designed to provide freedom from exudation (spew) 
on exposure to high humidity at elevated temperatures. 


Vinyl compounds plasticized with PARAPLEX G-54 also 
show better volume resistivity .. . outstanding retention 
of elongation after high-temperature exposure... su- 
perior plasticizing efficiency...high dry dielectric 
strength and very good retention of dielectric strength 
. excellent resistance to 
. compatibility with stabilizing plas- 
. outstanding resilience. 


after immersion in water. 
copper corrosion . . 
ticizers .. 
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For more detailed information about all Rohm & Haas 
plasticizers and their applications, send for What You 
Should Anow About PARAPLEX and MONoPLEX Plasticizers 


PARAPLEX and MOoONoPLEX are trade-marks, Ree 


in principal foreign countries 


Chemicals for Industry 


ROHM & HAAS 
COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 


Representatiwwes in pron ipal foreign countries 
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NEWS in BRIEF 


Isocyanate consumption can be expected to reach 12-million pounds 
this year, and will continue upward into the 40-50 million pound range by 
1960, according to Joseph Marzak, market research manager for Allied 
Chemical's National Aniline division. He named coatings, potting compounds, 
adhesive, textile treatment, and injection and compression molding as the best 
fields for future growth, together with flexible foams and wire coatings. 





Custom molders have been the point of contact between the materials 
supplier's pilot plant, the machinery manufacturer's new press, and the needs 
of the customers for plastic parts, acccording to John Bachner, president of 
Chicago Molded Products Corp. (see Guest Editorial, pg. 653). Now, however, 
more and more molders have become "custom molders" in name only. 








Business developments in the plastics industry saw the formation 
of a new consulting and manufacturing firm, Adams Fibreglass Co., in Wilming- 
ton, Md. Appleton Machine Co. purchased Doven Machine & Engineering and will 
move it to the new owner's Appleton, Wisc., plant site. Dow Chemical pur- 
chased the common stock of Extruders, Inc., Supplier of polyethylene film to 
West Coast markets, that will continue to operate as a Dow subsidiary under 
the same management. Midland-Ross Corp. purchased Hartig Engine & Machine Co., 
which will continue as a division. A new firm, Plastitrol, was formed as a 
Southern California distributor of plastic piping. The entire outstanding 
capital stock of Halex Corp., Detroit, Mich., was purchased by Polymer Corp., 
and will be expanded as a division of the new owner. 




















Company expansions in plastics continuedinthenews. The Freedlander 
Research & Development Labs were opened by Dayton Rubber Co. for basic re- 
search and product development on urethane materials, quality control work, 
organic analysis, and prototype fabrication. DuPont is building a Teflon 
100-D plant at Parkersburg, W. Va. An expanded plant is the new site for 
Continental Plastics in Oklahoma City, Okla. Celanese opened a PVC emulsion 
facility adjoining its Belvidere, N. J., plant. More than $500,000 is being 
Spent by Ferro Corp. to expand its Brazilian subsidiary and its Ferro Fiber 
Glass Div. in Nashville, Tenn. Narmco, Inc., opened its new research and 
development center at San Diego, Calif. Owens-Illinois Glass Co. is under- 
taking commercial production of high-density polyethylene containers. A pro- 
duction facility for hydrocarbon resins and aromatic solvents has been placed 
on stream by Pennsylvania Industrial Chemical Corp. at West Elizabeth, Pa. 
Some 11,000 square feet of added manufacturing space were acquired by Reed 
Plastics Corp., Worcester, Mass. Sarco Mfg. Corp. is adding a new wing to its 
Bethlehem plant, which also serves the allied firm, Sarco Co., Inc. 





























New Materials worthy of attention (see pages 669-671): high-density 
polyethylene; series of chemical absorbents (molecular sieves); copper-clad 
epoxy-glass laminates; one-component epoxide casting resins and impregnant ; 
two PVC plasticizers; series of -epoxy casting, encapsulating, and embedding 
compounds; primary PVC plasticizer; epoxy flexibilizer-hardener catalyst ; 
high-melt viscosity nylon extrusion compound; two-component, internal-setting, 
low-temperature adhesive for rigid insulations; and lacquer for coating 
glass-polyester panels. 





New Equipment of special interest (see pages 672-674): self- 
contained, cobalt-60-irradiation unit; urethane foam mixer for intermittent 
operations; adjustable plastics weigh-feeder; line of axial-flow, extension- 
shaft fans for industrial exhausting uses; pneumatic feed attachment to return 
plastics from granulator to injection machines; manually-operated, bench-model 
injection molding machine; and series of induction-heated plastics extruders. 





Plastics Applications to be noted (see pages 675-677): butyrate 
dispenser for tablets; boat and dock bumpers of extruded vinyl; broom of nylon 
monofilaments for street-sweeping use; oriented polystyrene packaging film; 
corroSion-resistant faucets with Teflon seals; line of small-diameter, paper- 
based phenolic tubing; molded polyethylene swim fins; plastics scintillators 
for detecting nuclear radiations; all-nylon clamps for cables; and a new 
series of disposable polystyrene cups. 
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FOSTER GRANT 





OSTA 


The growing preference for nylon products in both consumer and industrial 
applications has created important, new markets for the plastics industry. To 
help the molder and extruder meet this increasing demand, Foster Grant offers 
a complete range of nylon materials — five grades, custom compounded for 
the specific requirements of the end product, and for maximum efficiency 
in production. 






As always, the industry may look to Foster Grant for production proved, 
quality materials and for production assistance based on 40 years’ experience 
as a pioneer in the plastics industry. 


To learn more about Fosta Nylon and its potential for you, write for our new, 
informative brochure, “Fosta Nylon—Its Role in Your Operations.” 





FOSTA 
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FOSTER GRANT 














In Formulations to Meet Every Need___.. 
for Molding and Extrusion 


® FOSTA NYLON 62A oy 
A general purpose molding grade nylon with opiiivm— __ 
flow properties. For large section moldings such os cabinets, 
appliance housings, containers. 


® FOSTA NYLON 628 


Medium viscosity general purpose molding grade nylon 
with improved physical properties. For medium and small 
injection molded items such as combs, tumblers, gears, 
gaskets and novelties. 


@® FOSTA NYLON BK-25T* 
molding grade nylon used where clarity in 
thin sections is desirable. For food containers, transparent 
packages, etc. 


® FOSTA NYLON BK-31* 


in graphite (G) and molybdenum disulfide (Z) types 
ontifriction applications such as bearings, geors, coms 














FOSTER GRANT CO., INC. An extrusion ee | gener 
_ LEOMINSTER, MASSACHUSETTS Rint, Colmes: renee Oe 
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FOSTER GRANT also manufactures famous FOSTARENE and FOSTA TUF-FLEX High meeet Styrene. 
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GREX* in the making by W. R. Grace & Co. proves the performance ability of 
Welding Engineers’ giant dual worm compounder-extractor-extruders. This is the vital 
finishing area of the new high density low pressure polyethylene plant at Baton Rouge. 


The flow chart by W. R. Grace & Co. graphically traces the process and shows the impor- 
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tant role played by WEI equipment—for high quality, high rate, economical production. 
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Is The Result of the Right Kind of Research Experience | 


This is but one of endless examples of the 
Welding Engineers’ method of technical 
cooperation with pioneering minds in the 
world’s leading plastics manufacturing 
organizations. Because of the superiority 
and flexibility of the unique WEI Dual 
Worm design, the horizons of all-in-one- 
operation compounding-extracting-extrud- 
ing are constantly enlarged. In the dynamic 
new high density low pressure polyethylene 
field, the experience of W. R. Grace & Co., 
Polymer Chemicals Division, is typical. 


*Grex is the registered 
Trade Mark for W. R. 
Grace & Co.'s polyolefin. 


630 





Densifying, moisture removal, coloring and 
pelletizing in one, dependable processing 
step is an accomplished fact with WEI 
equipment at Baton Rouge... and the 
world over. 

If you are faced with “impossible” 
compounding-extracting-extruding prob- 
lems it is quite probable that WEI’s right 
kind of research experience can be your 
most capable teammate. We treat all your 
classified materials and processes with ab- 
solute confidence. 


SPECIALISTS IN THE 
DEVELOPMENT AND 
MANUFACTURE OF 
CONTINUOUS 
OPERATION DUAL 
WORM COMPOUNDER 
EXTRUDERS, 

DUAL WORM 
DEVOLATILIZERS, 
EXTRUSION DRYERS, 
AND SINGLE WORM 
EXTRUDERS 


Welding Engineers, Inc. 
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Physical Properties of 


Prepreg Laminates 


The effects of such variables as curing time and temperature, 
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laminating pressure, and resin content are investigated. 
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GRANT BROWN, Vice Pres. & Tech. Director 
Cordo Chemical Corp., Mobile, Ala. 


MAny of the variables that affect the final phys- 
ical properties of a reinforced plastic structure made 
from preimpregnated fiberglass cloth are controllable. 
This paper reports the results of an investigation of 
some of these controllable variables, such as curing 
cycle, resin, pressure, and resin content. It shows 
that not all physical properties are affected in the 
same manner by the same variable; thus, desirable 
specific properties may be improved greatly by proper 
selection of variables. 

The controllable variables in reinforced plastic struc- 
tures made from preimpregnated fiberglass cloth fall 
into two groups. The first group is controlled by the 
prepreg manufacturer. In this group, are resin, rein- 
forcement, finish, and resin content. The second group 
is controlled by the molder, and includes temperature, 
time, pressure, and method of molding. No attempt 
has been made to date to evaluate and compare similar 
laminates made by press, vacuum bag and autoclave 
methods. 

During the routine determination of cure cycles, 
some interesting results indicated that further investiga- 
tion of laminate properties might prove valuable. Feel- 
ing that the chemical engineering department at the 
University of Alabama might be interested in such a 
project, it was outlined and submitted to this depart- 
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ment. The project was accepted and assigned to a 
graduate student for use as his thesis leading to a 
Masters Degree. Table 1 and Figure 1 are the result 
of this work. A comparison of quality control tests, 
particularly those on prepreg with different resin con- 
tents, indicated the desirability of obtaining additional 
data. The tests, therefore, were expanded, and the ad- 
ditional data obtained showed the need for still further 
expansion of the tests. 





At about this time, the entire prepreg industry was 
canvassed and asked to contribute any data that they 
had available. This they did, and some of the results 
are included in this paper. When the cure cycles were 
well under-way, the effect of varying the pressure, as 
well as the time and temperature, was investigated. 
The effect of pressure was about as expected, although 
better results were obtained at lower pressures than 
normally are considered feasible with prepreg. The 


Table |. Flexural Strengths of Glass-Reinforced Prepreg Laminates. 


Glass Rein- Curing 





Laminate Flexural Strength, Psi., After Curing at 


Resin forcement Time,Min. 200° F. 225° F. 250° F. 275° F. 280° F. 300°F. 325° F. 350° F. 
Polyester* 181 Cloth 2 — — — 54,100 a 52,800 — — 
3 aa — 50,000 56,700 — 56,000 -— 
5 — 55,200 56,200 55,400 — 56,600 a — 
15 aoe 59,600 53,800 56,000 —— 54,000 — —_-— 
Polyester** -— | — — 19,300 41,900 — 43,900 35,900 = 
2 — ae 33,100 46,700 —- 45,700 35,900 — 
3 —— 20,900 46,200 46,300 — 43,700 36,700 —- 
5 ae 24,300 46,600 49,600 a 44,700 35,600 — 
15 18,800 49,900 49,300 50,100 — 46,100 33,600 oo 
20 22,500 55,400 55,100 —. — —— — —_— 
30 29,900 48,100 —- — — —— on cenmenin 
Dially! phthalate*** 1044 Cloth 3 — — a —- 16,900 24,400 20,900 — 
5 — — 20,000 — 28,800 25,000 23,700 — 
7 — — —— ae 28,600 25,600 25,600 _ 
10 ae — 27,600 — 30,200 25,500 27,500 —- 
12 —- —— 29,300 — 29,600 27,200 25,000 — 
15 — — 28,300 —— 29,600 28,200 24,500 — 
; 20 —_ — 29,900 — 29,700 27,800 21,500 _— 
30 —— oe 31,900 — 30,500 26,300 22,700 —— 
45 -~—- oe 31,700 ——-- 29,800 30,200 25,000 —. 
60 — —- 31,600 —- 28,000 24,400 25,500 — 
Dially! phthalate? 181 Cloth 2 — —- _—_ — —_ — 54,300 47,200 
3 —_—_ —_—_ — — — 36,500 54,000 51,600 
5 — —_—— —— — a 48,500 55,200 48.800 
10 — —- — 49,800 — 61,700 52,600 oO 
15 a — a 52,000 — 60,500 — — 
30 — —. — 63,000 —- 53,800 —_ — 
60 —— —_— — 57,400 — 53,500 = —- 
Epoxy?> 181 Cloth 10 — — — — — —_ — 63,600 
15 a ae a — wa od 48,500 70,300 
20 -— — aa —- os — 51,300 70,700 
30 — — — -_— — —— 72,000 69,200 
45 —_— — —-- oe — 70,300 73,800 72,400 
60 —_—_— -_ — —-. a. 72,300 72,700 70,800 
PhenolicS22 181 Cloth 3 —. oe a —. — 38,900 57,100 — 
5 nae SS ~— 6,700 — 48,800 60,100 a 
10 _—_ —_—_ — 55,700 -_— 63,500 61,200 a 
15 — — os 58,300 a 65,600 69,400 -— 
30 —_ — —- 62,800 i 66,400 69,000 ee 
60 — — ee 59,500 —— 63,300 — — 
Phenolic**** — 2 —_— —_—_— — — — 13,800 42,900 51,500 
3 _—_ —_— — 2,280 ae 34,800 45,600 50,700 
5 —_— — — 11,100 —- 48,700 43,600 55,900 
10 — —- ase 48,000 oa 46,100 53,900 48,200 
15 i oe ee 40,000 oa 42,500 53,600 51,200 
30 —— —— —— 39,900 — 47,800 43,700 45,600 
60 — —-- —. 46,000 — 48,500 51,700 52,200 
*Stypo! 25D-Shel! 85:50 combination; benzoyl peroxide catalyst 


**Cordopreg H-165 FR resin. 

***With benzoyl peroxide catalyst. 

#Mobaloy 81-D resin with special catalyst systerr 
#Epon 100! resin; dicyandiamide curing agent. 

#22#Plyophen 5013 resin. 

****Mobaloy 81-AH resin. 
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next variable investigated was the effect of resin co.- 
tent; this proved so startling that this phase was ex- 
panded vastly, and data still is being accumulated as 
rapidly as possible 

The most recently investigated variable was that of 
cloth finish. Most of the commercially-available finishes 
were checked using the same resin. These all were 
processed in one impregnating run so as to equalize all 
other variables, insofar as possible. 


Cure Time, Temperature 

Table 1 shows the data obtained by varying the time 
and temperature during curing. All the laminates were 
Ye-inch thick and made at a pressure of 15 psi. The 
temperatures reported were taken from a thermocouple 
buried in the center of the laminate. These thermo- 
couples were made from very fine wire so as not to dis- 
tort the laminate, and the temperatures were recorded 
on a strip-chart recorder. The time reported is the total 
time, in minutes, in the press. The thermocouples in- 
dicated maximum temperatures about two minutes after 
being put in the press 

It is interesting to note that some _ materials, 
namely those that have relatively poor physical prop- 
erties at elevated temperatures, show some tendency to 
overcure. The lower physical properties shown in some 
cases at the highest temperatures probably are due to 
too rapid gelation of the resin that does not permit 
sufficient flow to take place within the laminate. A 
very heavy open-weave cloth was included for purposes 
of comparison. Two different catalyst systems also were 
evaluated on the diallyl phthalate resin. 

It should be noted at this point that some of the 
physical properties appear to be on the low side. This 
is accounted for by the fact that some of the early 
work was done using cross-plied laminates. Some ad- 
ditional work has been done on curing certain polyester 
laminates at temperatures as low as 160° F. It has been 
found that a satisfactory cure at this temperature may 
be obtained in six hours. This certainly ts of little in- 
terest for normal production, but does show that, under 
certain conditions, an acrylic window required in a 
laminate can be molded-in. Such an application is being 
made today 

The optimum cure time at each temperature was 
taken from these tables and plotted as curves given 


~ 


in Figures | and 2 


Laminating Pressure 

Figure 3 shows the effect of laminating pressure on 
flexural strength properties when the laminates were 
made at pressures below those encountered in normal 
vacuum-bag operations. This is about as expected, al- 
though fair properties were obtained at pressures well 
below those that most prepreg manufacturers would 
recommend. The decrease in flexural strength at the 
S0-psi. level is attributed to the extremely high flow 
at this pressure, with consequent washing and distor- 
tion of the fabric. This test was made on a relatively 
small laminate, and this distortion probably would 
not take place more than three or four inches from 
the edge. 
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Fig. 2. Optimum cure cycles for Cordopreg polyester, Moboloy 
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phthalate, and Moboloy phenolic resin-glass prepreg 
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Fig. 3. Effect of laminating pressure on flexural strength of 
Cordopreg-H165 polyester resin-glass prepreg laminates. 
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Flexural Strength, 10° PSI. 
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Fig. 4. Effect of resin content on flexural strength of prepreg 
glass laminates made of Moboloy diallyl phthalate, Cordopreg 
polyester, and Moboloy epoxy resins. 


The most interesting curves are those in Figures 
4-6 that show the flexural strength, flexural modulus, 
and edgewise compression of DAP. This was the most 
thoroughly investigated of all the materials. It was the 
first one tested, and it was rechecked three times on 
three different runs of prepreg before the figures 
finally were accepted. The extremely high results found 
at the peak of the curve were checked on probably 
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Fig. 5. Effect of resin content on flexural modulus of prepreg 
glass laminates made from Moboloy diallyl phthalate, Cordo- 
preg polyester, and Moboloy epoxy resins. 
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30 different laminates from five or six different runs, 
using different cloth and different batches of resin. The 
base 181-cloth itself was checked to be sure that it 
was not of exceptionally high quality. 

Additional panels at this resin content were made 
in a vacuum bag, and the physical properties of these 
panels fell right in line with those made in the press. 
Tensile strength values also were checked at this ex- 
tremely low resin content, and were very high as 
would be expected. It is interesting to note that on 
reaching approximately 25% resin content the panels 
reached a minimum thickness; at this resin content, it 
took 16 layers of 181l-cloth to produce a panel ap- 
proximately Ys-inch thick. A_ theoretical calculation 
of the amount of resin necessary to fill the voids in 
the cloth at the thickness obtained is only very slightly 
below the actual amount of resin used. 


Resin Content 

Previously published data on the effect of resin con- 
tent did not indicate that such low resin contents were 
feasible. One possible explanation is that it is not pos- 
sible to get perfectly uniform resin distribution or sat- 
uration at these low resin contents by the wet lay-up 
method on which such figures were based. The cost of 
running and evaluating so many different resin contents 
with prepreg would be prohibitive normally; yet it is 
only with prepreg that such uniform low resin-content 
laminates can be made. The author was very fortunate 
in having a pilot impregnating machine available to 
him. This machine is a continuous impregnator that 
in every way is equal or superior to the best production 
equipment in operation today. It has fully automatic 
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Fig. 6. Effect of resin content on edgewise compressive strengths 
of prepreg glass laminates made of Moboloy diallyl phthalate 
and epoxy resins. 
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flow is capable of being changed to give optimum re- 
sults under practically any impregnating condition. It 
will impregnate a web up to 12 inches wide, and will 
handle materials ranging in weight from tissue paper 
to heavy mat. 


Figures 4 and 5 show the curves for flexural strength 
and flexural modulus for a typical polyester, Cordo- 
preg-H165. It is interesting to note that the strength 
and modulus do not show peaks at the same resin con- 
tent, and that neither of the peaks for this material 
correspond too closely with the peaks for DAP. Figures 
4-6 show the flexural strength, flexural modulus, and 
edgewise compression curves for an epoxy, Moboloy- 
81. Here, again, we see even more marked differences 
in the peaks of the curves as compared with DAP and 
polyester. 

Figure 7 shows the flexural strength at room and 
elevated temperatures of cloths having different fin- 
ishes. As stated before, all cloths were impregnated 
in a single run. The resin content was fairly high so 
as to avoid the steep part of the flexural strength curve 
and, thereby, minimize variations due to slight dif- 
ferences in resin contact. Actually the resin contents 
came very close despite differences in base cloth weights 
This chart clearly indicates the necessity of picking 
the finish for the job. For example, the 301-finish is 
very good at room temperature, but falls down badly 
at 350° F., while the A-1100 finish is best at 350° F. 
but very poor at room temperature and at 450° F. 


Conclusions 


It is not the intent of this paper to suggest that the 
engineer and designer attempt to investigate or even 
to specify the variables covered by this report. If any- 
thing, it is intended to discourage such specifications 
on the part of the customers. For example, engi- 
neers very seldom, if ever, specify the exact constit- 
uents of an aluminum alloy, or the exact heat-treat- 
ing or cold-working cycle for that alloy. Instead, they 
go to a recogmzed supplier with their requirements, 
and the supplier recommends an alloy and, if neces- 
sary, the fabricating procedure needed to do the job. 

Similarly, an engineer can and should go to a rec- 
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Fig. 7. Fleuxral strengths at various temperatures of prepreg 
laminates made of glass cloths with different finishes. 
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ognized manufacturer of prepreg to get the informa- 
tion and materials that he needs to do his job. These 
manufacturers have both the know-how and the elabo- 
rate equipment necessary to produce a uniform, high- 
quality, pre-impregnated material. This puts the burden 
on these manufacturers but, at the same time, insures 
that the material they supply will do the job and that 
no one ends up with thousands of yards of prepreg 
that will not perform properly. Such a situation does 
nothing but harm to both the reinforced plastic in- 
dustry and the consumer who erroneously specified his 
needs. 

This paper does suggest that the engineer become 
familiar with the material possibilities available to him 
by the control of variables, and that he go to the man- 
ufacturer even though his requirements may seem un- 
reasonable. Perhaps by sacrificing some non-vital prop- 
erty, the desired requirements may be met. 

Finally it is hoped that this paper may aid the en- 
gineer and designer to a better understanding of the 
possibilities of prepreg. This study ts to be continued 
and expanded in the future, and it is hoped that others 
can and will contribute to the work. 
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Plastic-Aluminum 


Hi-Fi Components 


Plastic and aluminum extrusions have invaded a 
field heretofore monopolized by stamped sheet metal. 
Featuring functional high styling at no loss in fidelity, 
the extrusions make up the new Bogen tuner and amp- 
lifier cabinets. 

The dial-scales are extruded of translucent white 
Plexiglas, Rohm & Haas’ acrylic resin, by Anchor 
Plastics. Numerals and logging scale is silk-screened 
onto the surface. Lower parts of the cabinet front 
nanels are extruded from Alcoa anodized grey alum- 
inum. 





Bogen RB 115 AM-FM Receiver is constructed of interlocking 
acrylic and aluminum extrusions. 
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Reinforced Plastics Preforming 


Without Discoloration 


A case study of discoloration problems and 


their successful prevention or cure. 


THE regular daily production of preforms suit- 
able for molding white parts still is by no means a cut- 
and-dried science. Each job has its own problems and 
many times one will have to be just plain lucky with 
plant location, wind direction, dust, and smog condi- 
tions. There are, however, a number of important steps 
that can be taken (in some cases, must be taken) in 
order to successfully produce white preforms. 

These factors will not entirely eliminate discoloration 
in preforming or molding but, if followed up, can turn 
a headache job into a profitable operation. Although 
our fiber glass molding industry has much in com- 
mon with other plastic molders when it comes to the 
production of light-colored parts, we have a special 
problem in molding fiber glass because of its ability 
to collect and filter out dust and dirt from any source. 
This characteristic makes the filter people very happy, 
but causes us no end of trouble. 

The preform binder generally is blamed for any and 
all fiber discoloration. In many cases, it is not the 
binder at all, but other factors that are to blame. 
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Often, however, our preform binders have been just 
borderline at best. New types of polyester binders, and 
the acrylic binders now available, have been a big step 
forward in enabling the molder to make a success with 
light-colored moldings. 

In this paper, we will not discuss the effects that 
various binders have on physical properties, weather 
resistance, etc. Such a discussion would involve a paper 
in itself and often, when color is a prime objective, 
other factors weigh less heavily on the selection of a 
binder. 


Resin Binder 


To date, we have found our greatest success with 
the acrylic binder. A white preform can be obtained 
with ease, even when the cure time is not regulated 
closely. This type of binder may be cured over a wide 
range of temperatures, and shows little discoloration 
when over-cured. 

Ease of handling is a major asset of the acrylic 
binder. The binder comes emulsified at 50% solids and, 
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for use, is merely diluted with water to the desired 
solids content. There is no mess or fuss with mixing 
or catalyzing, and any spillage can be mopped or 
cleaned up easily when dry. The emulsion dries to a 
white powder that is very helpful in keeping the pre- 
forming and spraying equipment in good working order. 

In chamber-type preform machines, the use of a 
polyester binder may cause the chamber walls of the 
machine to become sticky or tacky with partially-cured 
binder. This coating tends to collect dirt and glass that 
may later find its way to the preform screen. The 
dust left by the acrylic binder causes no problem in 
this respect and is one of the big advantages, other 
than color, that benefits the user. 

Most of the older polyester binders had an off-white 
color. Cure time and oven temperature had to be con- 
trolled very closely to obtain even a light-colored pre- 
form. The color problem has been largely overcome 
with the newer polyester binders now available that 
already are emulsified at about 40-60% solids. The big 
problem remaining with polyester binders is the tacky 
film left by the over-spray in the preform machine and 
fans, etc. In some preform operations, such as on the 
open-type preform machine, this coating may not be 
a serious problem, but the polyesters, in general, com- 
plicate the job of keeping the preform equipment clean. 
This is a must under most conditions and, especially, 
when molding light colors. 


Preform Oven 


The preform oven is an extremely important part of 
the manufacturing operations for white preforms. The 
proper oven should be capable of drawing a high vol- 
ume of air through the preform itself. To do this, 
the oven fan must be of sufficient capacity and driven 
with enough power to develop several inches of water 
Static pressure across the preform in order to draw air 
through the glass. With a high volume of heated air, 
it is possible to cure preforms quickly without resort- 
ing to abnormally high oven temperatures. Too-high 
temperatures will cause fiber discoloration, regardless 
of the type of binder used. 

The most common type of preform oven is direct 
gas-fired, and there appears to be no problem due to 
products of combustion discoloring the preform if the 
burner is in proper adjustment. Electric ovens, of 
course, are quite clean, but generally have higher initial 
and operating costs. Oil-fired ovens can be used, but 
should be indirectly fired in order to isolate the pre- 
forms from the products of combustion. 

While on basic oven design, it is important to in- 
corporate a filter screen (a common \e¢-inch square 
mesh window screen being very satisfactory) somewhere 
in the fan ducting to catch those random fibers that 
always fall off the preform and find their way into 
the air stream. Such fibers usually are discolored due 
to picking up dirt from the oven itself (off sheet metal, 
etc.). Since they remain in the oven for some length 
of time, the binder on these fibers becomes over-cured 
and brown in color. A filter screen generally can be 
added to an existing oven if it was not incorporated 
in the original design. An oven that can be cleaned 
easily to remove these loose fibers is an important fac- 
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Fig. 1. Preforms being placed on automatic conveyorized oven 
to insure proper curing time cycle. 


tor to look for when purchasing new equipment. 


Curing Timer 

In order to control the color of the preform, it 1s 
important to time the curing cycle. Such timing should 
not be left to the operator and his wristwatch, but 
should be controlled by a timer installed on the oven 
itself. Timing may be accomplished by several methods. 
A manual system can be set up very easily. We set 
up a simple, inexpensive system on an existing oven 
that was not timer-equipped. When the door of the 
oven closed, a limit switch was engaged that triggered 
an interval timer. When the preset time ran out, the 
timer sent current to a pilot light (a bell could be used 
just as well) that signaled the operator that the cycle 





Fig. 2. Insect trapped in preform and molded-in. 











Fig. 3. Preforms being removed from screen and stored in 
special baskets. Note heights above floor of table and baskets. 


was completed. This system is quite inexpensive and 
easily installed on existing equipment. It has the dis- 
advantage of having to rely on the operator to take the 
preform out when the light indicates that the proper 
cure time has elapsed. 

A more automatic type of timing generally is pre- 
ferred. As an example of this type of installation, the 
timer is triggered when the oven door closes, and the 
oven door opens automatically when the timer runs 
out. It also is desirable for a damper to shut off the 
supply of hot air at this time to reduce heat loss into 
the room, and to prevent over-curing in case the op- 
erator fails to remove the preform at that moment. 
Further automation can be obtained by incorporating 
a conveyor to move the cured preforms from the oven, 
and place the next uncured preform in the oven cham- 
ber (see Figure 1). 

A company should examine its operations to see 
what type of timing is best suited to their needs. Again, 
it must be emphasized that a properly-designed oven 
with a timed cycle is very important to the production 
of white preforms. 


Preform Machine 


The type of preform equipment also must be con- 
sidered. The make or type of machine probably is one 
of the least important of the many factors involved 
in obtaining white preforms. The important item is to 
have the preform machine set to make the best pos- 
sible preform so that the number of problems are 
minimized and full attention can be directed to color. 
In a chamber machine, careful and regular cleaning of 
top and ledges, of course, is necessary. Dusting the ma- 
chine is not very satisfactory, since the usual immediate 
effect is to dislodge dust and foreign matter which then 
gets carried into the air stream during the next few 
preform cycles, thus making a number of very dirty 
preforms. 

Our operators make it a practice of turning on the 
preform fan after a cleaning operation to immediately 
pull any loosened dirt or glass through the machine 
and out of trouble. We have found the best way to 
clean up the outside of the machine is a combination 
of compressed air and an industrial vacuum sweeper. 
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The latter picks up the majority of the dirt, and the 
compressed air is used to blow it out of the hard-to- 
get-at cracks and grooves. 

So long as good housekeeping is practiced in the 
shop, less trouble is encountered with the open-type 
preform machine because of its simplicity of design 
and lack of a source of dirt. 

One segment of the preform machine that is a real 
trouble-maker is the roving cutter. Most preform ma- 
chines come with the familiar knife cutting against a 
rubber roller cutter. Since most standard rollers are 
black or gray, parts molded with white resin soon ac- 
quire a peppered appearance over the surfaces. For 
the most part, the particles are too small to see in the 
preform itself. Often by the time this condition is 
noted, several hundred preforms have been discolored 
and must be discarded or set aside for molding with 
darker colors. 

For many months we were forced to make frequent 
roller changes in order to keep rubber out of the pre- 
form. Even this was not always successful, since a 
poorly-adjusted roller starts chipping very quickly after 
installation. We solved the problem for the most part 
by using a white rubber roller. The wear resistance 
of the white rubber was not as good as that of dark 
rubber, but the service life of the roller was greater 
since the chips did not show up in the moldings, either 
against a white or black resin. 

The use of white rubber was successful, but only 
aS a stop-gap measure as the roller would wear and 
chipping would reach a point when discoloration would 
show in the molded pieces. Our final solution was the 
installation of a cutter that did not cut against a rub- 
ber roller. At least two such cutters are being manu- 
factured currently. One type holds the roving in ten- 
sion across an air gap and cuts it with a knife; the 
second type uses carbide cutting blades and has an ex- 
tremely long service life. 

In addition to solving the problem of rubber chips, 
both of these cutters have aother asset; vastly de- 
creased maintenance time that, in turn, results in a 
higher production rate. The problem of rubber in the 
preform is completely and finally eliminated. A cutter 
of this type could be considered a must for the high- 
volume production of white parts. 


Contaminants 


Once all the proper equipment is obtained and a 
good binder selected, it would seem that all questions 
are answered, but often this is not the case. At times 
it seems that fiber glass attracts dirt like a magnet. 
Various types of foreign matter may appear in the 
finished product from many sources. In order to ef- 
fectively eliminate this foreign material causing dis- 
coloration, its source must be found. 

Some discoloration comes right from the air itself 
and, in dusty or smoggy areas, becomes a very serious 
problem. This type of discoloration appears strongly 
on the preform-screen side of the molded piece. In 
other words, if a part is being preformed on a male 
screen and the preform itself appears white, a gray 
condition can exist in the finished molding primarily 
on the inside of the part because of dirt in the air. 
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This condition generally is easy to spot because the 
dirt appears in a pattern corresponding to the hole 
pattern in the preform screen. Although dirt is being 
filtered out in the entire thickness of preform, it goes 
back into the air stream and is deposited evenly on 
the outside of the preform in areas corresponding to 
the holes on the inside of the preform. 

In some industrial areas, the only way out of this 
difficulty is an isolated preform and oven room that 
has only filtered air. This may call for expensive filter 
and duct work, but may be more economical than a 
high reject rate due to dirty preforms. It is important, 
also, to keep any dirt- or dust-producing operations 
away from the preforming areas. We have seen pre- 
forms rust colored when welding was being done near 
the preform machine. 

In summer months, bugs can become more than the 
usual bother by flying into the air stream of a preform 
machine and becoming preformed-in (see Figure 2). 
We have had this happen only occasionally, so have 
not had to take any preventative measures. We would 
suspect that a spraying of D.D.T. would be the most 
effective cure in this case. 

Other dirt conditions are not so easy to identify 
and, therefore, are more difficult to correct. This dirt 
gets on or in the preform from somewhere in the shop. 
Even when every care has been taken in handling the 
preforms and keeping them covered and separated from 
the obvious sources of dirt, trouble still exists. Some 
common sources of contamination are as follows: 


(1). Foreign matter in resin. 

(2). Chips of plastic from adjoining presses. 

(3). Foreign matter from nearby equipment. 

(4). Dirt from floor or material-handling equipment. 
(5). Greasy fiber from press strain rods. 

(6). Resin from work gloves. 


~ 


(7). Fibers from operator's clothing. 


Foreign matter in the resin usually can be identified 
by its location in the resin pour pattern. The perform 
quickly filters out any matter so it will appear on the 
side from which the resin was poured and in the general 
area on which it was poured. At times it is hard to 
find out where such material comes from, so it is a 
good idea to screen the resin before it is taken to the 
press. This, at least, will remove the larger -foreign 
matters. 

In plants where the molding presses are close to- 
gether, there is an excellent chance for chips of plastic 
to be blown from one press to the next or on the pre- 
form for the next press. This situation is easily identi- 
fied. Sometimes a temporary screen separating the 
presses is the answer. We try to run presses that are 
located close together on the same color, if possible. 

Presses are not the only source of discoloration. 
Punching operations near where preforms are stored, 
and sanding operations near the performing also can 
cause trouble. 

Care must be taken to keep preforms elevated from 
the floor (see Figure 3). No matter how clean the 
floor may appear, preforms placed on the floor almost 
certainly will show dirt. Elevating the storage of pre- 
forms keeps foreign matter from being kicked into the 
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preforms. It is important to carefully clean any skids, 
etc., used to hold or carry the preforms. Dirt from the 
floor usually is localized to only the part of the preform 
touching the floor. 

Very black-smearing fibers showing up only in the 
molded part are fibers picked up or blown off the 
strain rods of the presses. This can be a major problem 
when the part is a tight fit for the press and the pre- 
form is rubbed against the strain rods when it is placed 
in the mold. 

In general, the press operators wear work gloves. 
These quickly become covered with resin, but still are 
serviceable. However, when an operator changes from 
black to white production, for example, you will have 
trouble with old resin from the gloves sticking on the 
new preform. A change of gloves is required to correct 
the condition. Also, any rags used to wax the mold 
should be changed. 

Until recently, the last item, fibers from an operator's 
clothing, was new to us. We were getting discolora- 
tion, but the usual corrective measures did nothing. 
A careful examination showed the dirt to be fibrous 
and black-and-red in color. A look at the operator’s 
new flannel shirt disclosed the source of these fibers, 
and a white shop-coat over the shirt corrected things 
immediately. No matter how far removed a possible 
source of discoloration might appear, it always should 
be checked. 


Materials 


Other molding considerations are selection of resin, 
filler, and pigment. Most polyester resins are light 
enough in color so that they cause no concern. How- 
ever, there are many resins dark enough in color to 
cause a marked change in preform color, especially 
in white. Such resins should be avoided if a light color 
definitely is required in the preforms. 

If fillers are required or desired, very careful selec- 
tion must be made. There are few fillers, even in the 
calcium carbonate line, that really are white. Most clays 
are completely unsuitable; even in two competitive 
carbonates, different percentages of white pigment are 
required to obtain the same shade of white in the 
preforms. If the molding application dictates the type 
of filler, the only “out” would be a large increase in 
the white pigment ratio to overcome the color effect 
of filler. 

There are many companies offering pigments de- 
signed for polyester molding. If, for some reason, your 
choice leads you away from proved supplies, be sure 
that the selection is stable in a polyester resin. Heat 
stability in matched-die molding aiso is required. 

Surfacing mats and veils of both glass and synthetic 
fiber have proven very satisfactory in evening-out and 
intensifying the color of a molded piece. With the same 
resin mix, a piece without veil will have a greenish 
tone when compared to a molding produced with veil. 


Conclusions 


As our industry expands and more and more suc- 
cessful applications are found, especially in the con- 
sumer field, demand for white and pastel colors can 
be expected to increase. 
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R. A. McCARTHY, Tech. Service Rep., 
Monsanto Chemical Co., Plastics Div. 
Springfield, Mass. 


New Styrene for 








Plastics Lighting Fixtures 


Available accelerated light-exposure tests and discoloration factors are compared and 


discussed as the basis for evaluating Lustrex ‘perma tone" styrenes. 


THE popularity of plastic lighting fixtures is in- 
creasing rapidly. This is apparent in the results of a 
recent nationwide survey of architects, engineers, and 
fixture manufacturers conducted by Dun & Bradstreet 
for Monsanto. Respondents generally agreed that plas- 
tic fixtures offer several clear-cut advantages including 
low breakage, even light distribution, and light weight. 
A consequence is that such fixtures are being specified 
more frequently than ever before. 

A hitherto limiting factor in the increasing use of 
styrene for this application has been a characteristic 
discoloration of the material on exposure to ultra- 
violet light. Although many fixture installations have 
given five-year or longer service life without objec- 
tionable yellowing, instances of shorter service lives 
have been significant in number. 


Discoloration Factors 
Laboratory tests have shown that the rate of yellow- 
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ing (discoloration) is influenced by a number of factors. 
Styrene containing a relatively high percentage of im- 
purities, for example, yellows more rapidly than pure 
styrene. Improvements in styrene production § tech- 
niques and quality control have reduced this character- 
istic to a minimum. 

There are some other factors which affect service 
life of styrene fixtures: (1). Lamp type and design. 
The discoloration rate of styrene subjected to ultra- 
violet light exposure is a function of the‘intensity and 
wave length of the light emitted. Form example, if 
we assume “warm white lamps” to have a low dis- 
coloration effect of 1.0, several common lamp types 
would be ranked as follows: DeLuxe Warm White, 
4.0; Soft White, 3.5; DeLuxe Cool White, 2.5; Cool 
White, 1.5; Warm White 1.0; and Daylight, 1.0. 

(2). Fixture design. The shorter the distance from 
the light source to the plastic, the greater is the rate 
of discoloration (see Figure 1). Fixture designs that 
limit free-air passage may cause plastic surface tem- 
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peratures to rise above 130°F., however, thereby ac- 
celerating discoloration. 

(3). Fixture maintenance practices. In some cases, 
cleaning agents were retained on fixtures and discol- 
ored them. Cleaning-agent action also accelerates dis- 
coloration of styrene in some instances. Since commer- 
cial cleaners vary so widely in formulation and so 
frequently are reformulated, however, it is not possible 
to list the effects of specific cleaner brands on styrene. 


Effect of Additives 


Many chemicals are known to improve the perform- 
ance of styrene by absorbing ultra-violet light more 
rapidly than styrene itself. Monsanto has developed a 
series of styrenes containing special additives that ab- 
sorb ultra-violet light preferentially and yield significant 
improvements in the color stability of the plastics ma- 
terial. The choice of the most suitable additive involves 
investigation of such factors as compatibility, heat sta- 
bility, color quality, and effects on styrene properties. 
In addition, selection of the optimum ultra-violet light 
absorber involves the study of available accelerated- 
aging tests. It is obvious that actual “use” tests would 
have involved many years of test work before judg- 
ment of an acceptable product could be made. There- 
fore, a method of accelerated ultra-violet light aging 
had to be developed to meet the following require- 
ments: 

(1). The wave-length of the light source must closely 
duplicate fluorescent light emissions so that extrapola- 
tion of short-term testing results will permit estimation 
of maximum use life. 

(2). The test must be sufficiently accurate and re- 
producible to discriminate between levels of light sta- 
bility achieved as formulas are varied by either quantity 
or type. 


Accelerated Tests 


A description here of the method, interpretation, 
and quality of available accelerated aging tests is im- 
portant to allow existing and potential users of sta- 
bilized styrene to be conversant with the methods used 
to evaluate and to make use-value judgment of the 
product. 

The most commonly used accelerated test of ultra- 
violet light exposure is the Atlas FDAR Fadeometer, 
using A.S.T.M. Method D822-46T. This is one of the 
older methods for testing polymer change under ultra- 
violet light exposure. The light source is a carbon arc 
with a Pyrex glass globe that limits the wave lengths 
of light emitted. Samples are positioned in a cabinet at 
a fixed distance from the light source and rotated in a 
vertical plane around the light. Carbon rods must be 
renewed and the glass filter cleaned daily. Normal test 
duration is 500 hours. 

Due to general availability, this equipment was se- 
lected for the IES-NEMA-SPI jointly-proposed speci- 
fication for Class C (ultra-violet light stabilized) 
styrene. However, as may be noted from Figure 2a, 
the spectral curve of the Fadeometer light source ra- 
diations shows a maximum intensity at 390 millimi- 
crons. This is considerably different from the spectral 
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curves of light emitted from a 4U-watt, T-12 Standard 
Cool White fluorescent lamp (an average lamp). 

Use of this equipment for critical comparisons of 
stabilizing additives in styrene necessitates careful con- 
trol of sample black body temperature and cabinet 
temperature. Environmental temperature is known to 
further accelerate discoloration if the temperature rises 
above 130° F. The choice of sample mounting position 
affects the amount‘ of radiation incident on each sam- 
ple. Samples to be compared should occupy the same 
relative position. This point also should be considered 
in attempts to reproduce results. 

A somewhat newer system uses the S-1 Sunlamp 
(a General Electric 400-watt bulb). The light source 
has a tungsten filament and a mercury arc without a 
filter. Samples are rotated in a horizontal plane under 
the light source. The light-to-plastic distance is as out- 
lined in the test method. Samples are cooled by cir- 
culating air kept below 120° F. Normal test duration 
is 500 hours. 

The spectral curve obtained from the S-1 Sunlamp 
has considerable radiation below 300 millimicrons and, 
therefore, is not completely representative of the ra- 
diation emitted by a fluorescent lamp. (See Figure 2b 
for a comparison of the S-1 Sunlamp spectrum with 
that of a typical fluorescent lamp.) S-1 Sunlamp bulbs 
vary in intensity when new, and decrease in intensity 
with use. Since the normal test duration and service 
life of the bulb is approximately 500 hours, it is diffi- 
cult to obtain consistent light-source intensity during 
any single test. 

A third test method is solar radiation (ASTM 
Method 1435-561). Here, the samples are exposed to 
combined sunlight and skylight on racks facing true 
south at an angle of 45° to the horizontal. Accumula- 
tion of significant data requires exposure times of six 
months to one year, depending on geographical loca- 
tion. 

The typical solar radiation pattern (see Figure 2c) 
compares closely to that of a typical fluorescent lamp 
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Fig. |. Effect of fluorescent lamp-to-plastic distance on rate 
of yellowing of general-purpose styrene, based on 3,000-hours 
exposure with 40-watt T-12 Deluxe Warm Lamp. 
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Fig. 2. Effects of wave length on relative energy of emitted 
light: Top to bottom; Atlas Fadeometer: S-! Sunlamp; Solar 
energy; and UViarc. 
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(see Figure 1). The intensity is sufficiently greater to 
deny the value of this test for judging components 
that may be used indoors. It does make this type of 
testing suitable, however, for a somewhat accelerated 
test for gross judgment of stabilizing systems. Repro- 
ducibility problems are obvious since the intensities of 
ultra-violet light energy of sunlight and skylight vary 
regionally, seasonally and annually. 

A Monsanto research test, UViarc, makes use of 
equipment similar to that used for ASTM Method 
795-49 (a Hanovia +74A-10 700-watt Mercury Vapor 
lamp with #9700 Corex D glass filter). The light 
source is a mercury discharge lamp with a glass filter 
that controls the wave-length of light emitted, and the 
samples are rotated in a horizontal plane under the 
light source. A 1.5-inch lamp-to-plastic distance is 
maintained, and sample temperatures are kept below 
120° F. by circulating air. The glass filter that cuts 
off radiations below 300 millimicrons allows a spectral 
distribution closely resembling that of the typical 
fluorescent lamp (see Figure 2d) 

The high-intensity light source gives a high aging 
acceleration factor, making test periods relatively short 
Significant judgment can be made after exposures of 
about 50 hours or less. Since the service life of the 
light source is long (1,000 hours), reproducibility prob- 
lems due to changing intensity during a test are not 
significant 

A fifth test is a Monsanto research test, and consists 
of actual exposure to fluorescent lamps. Three fluo- 
rescent lamps (Standard Cool White) in standard re- 
flecting fixtures are used as a light source. Continuous 
exposure at 1.5-inch lamp-to-plastic distance yields 
significant information for judgment after about 1,500 
hours 

Discoloration rates are relatively slow by this method 
Reproducibility is unsatisfactory for critical judgment, 
however, since the lamps vary in initial intensity and 
lose intensity during use. Frequent lamp replacement 
is required to eliminate those lamps that have become 
non-representative of their type in intensity. 

Sample preparation is important. Although extensive 
testing has not indicated that lubricants used with 
styrene affect discoloration, samples should be. molded 
from materials of minimum lubricant. The sample area 
is important only insofar as sufficient surface is avail- 
able for measuring and visibly comparing color change. 
It is importani that specimen color and gage be kept 
standard for comparable results. The samples should 
be washed before initial and final color readings. A 
G-E Hardy-type Recording Spectrophotometer is used 
under ASTM Method D791-54, and the yellowness 
levels both before and after exposure are calculated in 
accordance with ASTM Method D791-54 


Test Results 

It is apparent that the two main problem areas in 
accelerated testing are light intensity variations and 
duplication of spectral radiations of fluorescent lamps. 

The accepted aim of accelerated aging tests has been 
to develop a time-yellowness change relationship. How- 
ever, the time acceleration achieved in obtaining the 
results of acclerated testing, as compared to results 
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index of unstabilized styrene with different light sources com- 
pensating for light-intensity variations to correlate test results 
on stabilized styrene when two or more pieces of the same 
test equipment or different test methods are involved, requiring 
that a “common denominator" be developed.* 


from actual fluorescent-light exposure, is dependent on 
the intensity of the test light source. Test repro- 
ducibility and test values for comparative purposes are 
dependent on constant intensity. As pointed out pre- 
viously, variations in the intensity of tests cause varying 
results in tests run for a fixed length of time. 

This variability in intensity has been compensated 
for during the development work on Monsanto’s new 
Lustrex “perma tone” stabilized styrene by using un- 
stabilized styrene samples as controls. Tests were car- 
ried out to a predetermined yellowness level in the 
control samples rather than for fixed periods of time. 
As a result, as may be seen in Figure 3, single curves 
were obtained from data accumulated from tests run 
at different times with different pieces of the same 
types of equipment. While Figures 1 and 2 indicate 
the degree to which the spectral discharges of test 
light sources duplicate that of a typical fluorescent 
lamp, Figure 3 shows the following: 

(a). The relationship between accelerated tests by 
Fadeometer, S-1 Sunlamp, solar energy, UViare, and 
actual fluorescent light exposure with a common factor 
of total light exposure. 

(b). The degree to which artificially accelerated tests 





*This “common denominator’ would minimize the effect of sht-intensity 
variation between diferent units of the ame design r test units of 
another design by essentially equalizing the tote 3ht incident on 4 
sample regardless of the light source. The qual light-stability line is 
drawn to represent the hypothetical case where both stabilized and 
unstabilized styrene discolor equally: i.e., no stabilization is achieved by 


the styrene additives. Thus, the degree of<in 
stabilizing systerr 
from the “equa 


provement achieved by a 
an be measured | y the extent to which o curve varies 
light-stability line.” 
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compare with actual fluorescent light exposure. 
(c). Performance of stabilized styrene compared to that 
of unstabilized styrene. 

The common factor** of the total amount of light 
incident on both stabilized and unstabilized samples 
eliminated the time factor in Figure 3. However, the 
curves for Fadeometer and S-1 Sunlamp represent 
500-hour tests; the UViarc curve represents 144 hours 
of test; the curve for actual exposure represents 7,500 
hours of test; and the curve for exposure to solar 
energy represents 300 days of test. The “equal light 
stability line” was added to Figure 3 to depict a sta- 
bilizing of no value; i.e., equal to unstabilized styrene. 
If a more stable styrene is tested and compared to 
unstabilized styrene, a curve will result that will fall 
off the “equal yellowness line” if plotted as in Figure 
3. The greater the distance from the “equal yellowness 
line,” the greater the effectiveness of the stabilizer 
being used 

Therefore, it is believed that the following conclu 
sion can be drawn from Figure 3: 

(a). At 10 units of yellowing of Lustrex “perma tone” 
styrene, the Fadeometer test indicates a discoloration 
resistance approximately twice that of unstabilized 
styrene; the S-1 Sunlamp indicates 2.5 times the color 
stability; and exposure to solar energy indicates 3.5 
times. Exposure to fluorescent lamps and UViarc in- 
dicates that Lustres “perma tone” styrene is approxi- 
mately two to three times more resistant to discolora- 
tion by ultra-violet light than unstabilized styrene. 
(b). The UViarc test that utilizes a light source closely 
duplicating the fluorescent lamp causes discoloration 
behaviour in styrene that is the most similar to that 
caused by fluorescent lamp exposure. Exposure to solar 
energy is next in order. 

[he value of the UViarc test, therefore, is obvious. 
Not only does it accelerate the discoloration rate 


Continued on page 657) 





Hours of Actvel Piverescent Light Exposure 
« 
—t 








YELOWNESS INDEX 


CALCULATED BY 
‘\ Trans. 420 \\ Trans. 660 
Troms $60 inmel 


ASTM formule < 


Fig. 4. Effects of fluorescent light-exposure time on yellowness 
index curves for Perma tone and general-purpose styrenes. 


**Gen tnat ‘ i ; » 7 


643 





P. H. ESTES, I], Tech. Service Engr., 
Plastics Technical Service, 


Dow Chemical Co.. Midland, Mich. 


Kngineering Aspects 








of Polystyrene 


A comprehensive review of material types, factors affecting physical properties, 


stress considerations, and injection molding design principles. 


THE types of polystyrene available today can be 
divided into three general groups, as follows: (1). 
Polystyrenes that have not been changed by the addi- 
tion of modifiers. (2). The shock-resistant or impact 
types whose physical properties have been altered 
considerably through the use of modifiers. (3). The 
chemical-resistant materials; copolymers of styrene with 
some other monomer especially formulated to increase 
the chemical resistance of the end product. 


General-Purpose Types 

The general-purpose materials could be called the 
“cast iron” of the polystyrene family. Much like cast 
iron, these materials are satisfactory for a wide variety 
of applications, but have some limitations due to their 
inherent physical properties. These materials are used 
very effectively in applications where rigidity and ap- 
pearance are important. They are available in a wide 
range of colors including crystal clear; possess excellent 
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electrical properties; and have a low specific gravity 
and a low water absorption rate. 

These materials are not, however, suggested for usage 
in applications requiring high elongation and toughness. 
A property chart of general-purpose materials, see 
Table 1, emphasizes this point. The tensile strength of 
these materials measured by the standard ASTM test 
is comparatively high at 4,500-8,200 psi., with 6,000 
psi. generally accepted as typical. The impact strength 
is rather low, ranging from 0.25-0.46 foot-pounds per 
inch of notch. The range of impact strength of general- 
purpose phenolic molding compounds is about the same. 

The elongation range for these materials is 1.2-2.2%, 
and the modulus of rigidity is about 450,000 psi. This 
is near the top of the stiffness range for thermoplastics. 
General-purpose materials include both easy-flow and 
standard-flow compounds. 

Other important materials in this group are the high 
heat-distortion formulations. The heat-distortion tem- 
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Tensile strength, psi. 
Modulus of rigidity, 10 ~ psi. 
Elongation, %/ 
Impact strength, ft. Ibs./in. of notch 
Heat distortion temp., F.: 

As molded 

Annealed 


Tensile strength, psi. 
Modulus of rigidity, 10 © psi. 
Elongation, *%/, 
Impact strength, ft. Ibs. /in. of notch: 
At 77° F. 
At-40° F. 
Heat distortion temp. as annealed, °F. 


perature of general-purpose polystyrene is in the range 
of 155-185” F. The high-heat materials may have dis- 
tortion temperatures as high as 205° F., unannealed. 
[his occurs under ideal molding conditions. 

[Typical applications of general-purpose materials in- 
clude wall tile, food containers, rigid packages, brush 
backs, pharmaceutical containers, and hundreds of 
others. The high-heat materials are used extensively for 
radio cabinets, coil forms, dial faces, and other appli- 
cations that require a minimum percentage of volatile 
ingredients 


Shock-Resistant Types 

Because of the need for a material with greater 
elongation and impact strength, the shock-resistant or 
impact-grade polystyrenes were developed. Elongation 
and impact strength are increased by the addition of 
rubber-like modifiers. These materials might well be 
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General-Purpose 
4,500-8,200 


Table |. Polystyrene Types Property Chart. 


Shock-Resistant Chemical-Resistant 





2,900-7,500 9,500-11,700 
4.5-5.0 2.5-5.0 4.6-4.7 
1.2-2.2 10-50 2.5-3.6 
0.25-0.46 2.0-9.0 0.33-0.45 
155-205 155-185 175-200 
165-215 170-204 210-215 


Table 2. Fiberglass-Filled Polystyrene Property Chart 
Fiberglass-Filled Polystyrene 


General-Purpose Polystyrene 
10,500- 14,500 


4,500-8,200 
12.0 4.5-5.0 
0.75-1.0 1.2-2.2 
2.0-2.5 0.25-0.46 
2.0-2.5 0.25-0.46 
218-222 155-205 


called the “steels” of the polystyrene family for “tough 
ness” has been added to their characteristics. The 
development of these materials resulted in many new 
fields of application for polystyrene. 

Comparison of the physical properties of shock- 
resistant grades with the general-purpose materials 
(see Table 1) illustrates the increase in elongation and 
impact strength; the elongation improvement ranges 
from 10-50%, while the increase in impact strength 
ranges from 2.0-9.0 ft. Ibs. per inch of notch. A 
further study of the property chart shows some reduc- 
tion in tensile strength. Thus far, no one has been 
able to increase impact strength and elongation without 
losing some tensile strength. The modulus of rigidity 
varies over a wide range from 200,000-500,000 psi., 
depending on the formulation used. 

Shock-resistant materials are subdivided into four 
groups; including medium impact, high impact, and 
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Fig. 2. Stress-strain curves for steel and shock-resistant polystyrene. 
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Exposure Time 


Indoor Storage, White Shock-Resistant Type: 


Blank 


Tensile 


Strength, Psi. 





Table 3. Storage Stability of Polystyrene. 





4,950 


Elongation, ° 


/o 


30 

6 Months 5,080 15 

| Year 5,090 20 

2 Years 5,180 25 

3 Years 5,140 28 

Bright-Light Indoor Storage, Shock-Resistant Type: 

Blank 4,950 30 

| Year 4,790 16 

2 Years 4,800 14 

3 Years 4,930 1 
Outdoor Storage in Midland, Mich., Shock-Resistant Type: 
Blank 4,950 30 

6 Months 5,050 16 

| Year 5,120 15 

2 Years 4,940 8 

3 Years 5,340 6 


Unnotched Impact 


Strength, Ft. Lbs. Visual Color Change 





18 None 

14 None 

16 None 

17 None 

17 None 

18 

6 None 

5 Very slightly yellowed 
4 


Slightly yellowed 





18 

7 Slightly yellowed 
6 Visibly yellowed 
3 Yellowed 

3 Yellowed 


super-high impact materials. Another important type 
which has appeared recently is the high-heat, high- 
impact formulation. 

One of the largest applications for shock-resistant 
polystyrenes is in refrigerator innerdoor liners. Other 
large-volume applications include toys, radio cabinets, 
battery cases, drawers, containers, furniture drawers, 
storage bins, flashlight cases, and household appliance 
housings. 


Chemical-Resistant Types 

The third group of styrene-derived polymers is made 
up of the chemical-resistant materials. This adds a 
“stainless steel” classification to the family. The prin- 
cipal material in this group at present is a copolymer 
of styrene and acrylonitrile. This copolymer has in- 
creased chemical resistance, a higher heat-distortion 
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point, and moderately greater toughness in comparison 
with general-purpose polystyrenes. 

Comparison of the properties of chemically-resistant 
materials with general-purpose and _ shock-resistant 
Table 1. A typical tensile 
strength value is 10,500 psi. and elongation about 3%. 


groups also is given in 


[hese values range up to twice those of general purpose 
polystyrene and account for somewhat greater tough- 
ness. 

The heat distortion temperature is about the same 
as heat resistant formulations of general purpose poly- 
styrene. The modulus of rigidity is the same as general 
purpose polystyrene. 

hese materials generally exhibit better resistance to 
most organic compounds than general purpose poly- 
styrene and good resistance to acids, bases, salts, oils, 


waxes, soaps, detergents and foodstuffs. Some typical 
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Fig. 3. Effects of testing temperature and speed 
on elongation, impact strength, and tensile 
strength of general-purpose polystyrene. 
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uses include drinking tumblers, oil filter bowls, medical 
equipment components, and refrigerator parts. 


Glass Fiber-Filled Types 


Several types of of their 
unique properties, require separate discussion. The first 
of these is the glass fiber-reinforced polystyrenes. 
Fibrous glass-reinforced polystyrene is a high-heat 
formulation to which glass fibers have been added. 
The result is a material with increased stiffness, tensile 
strength, impact strength, and dimensional stability (see 


Table 2) 


polystyrenes, because 


The increase in physical properties is deter- 
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Fig. 4. Effects of testing temperature and speed 
on elongation, impact strength, and tensile 
strength of shock-resistant polystyrene. 


mined to a large extent by the amount of glass added 
to the plastic. The values shown are for a formulation 
containing 35%, by weight, of glass fibers. This is the 
maximum allowable percentage of glass, since further 
increases make injection molding extremely difficult. 
Ihe increase in tensile strength and impact strength 
gives indication of the toughness of this 
material. A decided increase in heat distortion tempera- 


increased 


ture also is evident. The low elongation, high tensile 
strength, heat distortion point, and good 
impact strength suggest the use of this material in 
applications of extreme loading at both high and low 


excellent 
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Fig. 5. Effects of testing temperature and speed 
on elongation, strength, and tensile 
strength of chemical-resistant polystyrene. 
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Fig. 6. Time dependence of crazing at 75° F. of compression 
molded general-purpose polystyrene. 
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Fig. 7. Environmental effect on available working stress for gen- 
eral-purpose polystyrene. 
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Fig. 8. Environmental effect on available working stress for chemi- 
cal-resistant polystyrene. 
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temperatures. 

Weld lines in parts molded of this material tend to 
be weak, since there is no way to obtain bridging of 
glass fibers across the weld between two plastic fronts. 
Welds, therefore, should be avoided as much as pos- 
sible. Non-uniform sections and designs requiring core 
pins should be held to a minimum. 

This material exhibits very low mold _ shrinkage, 
approximately 0.001-inch per inch. On prolonged heat- 
ing, the heat distortion temperature approaches that 
of high-heat polystyrene. Exposure for up to one hour 
results in the distortion value given in Table 2. For 
exposures of six hours or more, the heat distortion tem: 
peratures should be considered equal to that of high- 
heat polystyrene. 


Physical Property Factors 

In discussing physical properties of polystyrene, it 
should be pointed out that plastics are engineering 
materials. They exhibit the same properties as do metals; 
Stress-strain curves can be plotted for them; they are 
subject to distortion due to heat; they stress crack; 
and they creep much the same as do metals 

One of the most obvious and important differences 
between plastics and metals is the range of temperatures, 
pressures, and conditions over which these physical 
changes occur. For example, the stress-strain curves of 
general-purpose polystyrene and cast iron may be com- 
pared as shown in Figure 1. The cast iron broke at 
a unit stress of 20,000 psi., while the polystyrene broke 
at a unit stress of 6,500 psi. Although tensile strength 
and modulus of rigidity are in different ranges, the 
behaviors of the two materials in tension are similar. 

Figure 2 shows the stress-strain curves for steel 
compared to shock-resistant polystyrene. The shapes 
are similar, but the ranges of values are different. 

The effects of temperature, aging, and other environ- 
mental conditions on the physical properties of poly- 
styrene are of critical importance in mechanical 
design. These effects are being studied and tabulated 
in laboratories and through actual performance records. 
Plastics are relatively new engineering materials and 
do not have the benefit of the long history of wood, 
for example. However, a considerable amount of in- 
formation is available. 


Temperature Effects 

Test results at various temperatures show significant 
changes in physical properties of polystyrene. Figure 
3 shows the effects of testing temperature and speed 
on general-purpose polystyrene. An increase in tem- 
ony from 80° to 140° F. results in approximately 
a 2,000-pound decrease in tensile strength. The decrease 
is about 30% and the importance of including it in 
design calculations is obvious. 

The effects of testing temperature and speed on the 
shock-resistant materials is more pronounced, as Figure 
4 illustrates. All three properties (elongation, tensile 
strength, and impact strength) are affected greatly by 
temperature. ASTM impact-strength values usually are 
reported only at 77° F. The impact strength at 140° F. 
is likely to be much greater, and may be dangerously 
low at 30° F. 
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Figure 5 shows the testing temperature and speed 
effects on the chemical-resistant materials. These curves 
are presented for reference only, without further dis- 
cussion. 


Aging Effects 

[he properties of polystyrene are also affected by 
aging. Table 3 shows the results of a three-year test 
on a shock-resistant polystyrene held in a dark store- 
room. There was no appreciable change in physical. 
properties during this period. 

lable 3 also illustrates the effect of exposure imme- 
diately inside the glass of a north window; the degrada- 
uuon was appreciably more severe. [The most severe 
loss of mechanical strength was experienced during the 
first six months of exposure, after which the additional 
losses were small by comparison. The properties are 
relatively stable after the initial change, and designs 
have been based on the values reported. 

At present, no commercially-available polystyrene 
formulation will not suffer serious mechanical degrada- 
tion when subjected to outdoor exposure; this is 
especially true of the shock-resistant materials. Table 
2 also shows the effect of three years’ outdoor exposure 
in Midland, Mich. While tensile strength remained 
essentially constant, elongation, impact strength, and 
color were affected seriously. 

Conclusions drawn from the data presented in this 
tabulation indicate that polystyrene is stable when 
average indoor exposure is involved. Polystyrene loses 
too much of its original strength during outdoor expo- 
sure to be recommended for general use. 


Environmental Effects 

Plastics may come in contact with various reagents 
that affect their properties. The result is stress cracking 
or crazing; a failure analogous to stress corrosion in 
metals. Crazing is the development of fine cracks on 
or under the surface of a plastic due to a combination 
of factors such as mechanical loading, environment, 
and internal stress levels. These cracks may range 
from those of relatively large size; visible to the unaided 
eye, down to those of almost microscopic size. Critical 
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Fig. 9. High-chair tray designs: (left) poor design 
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Stress has been defined as the stress at which crazing 
occurs. 

Figure 6 illustrates the crazing time-dependence of 
general purpose polystyrene in contact with air or 
water. The critical stress above which crazing occurs is 
about 3,500 psi. for instantaneous loading; decreases 
to about 1,500 psi. when the loading is applied for 50 
hours; and then does not change appreciably for longer 
load-bearing times. This means that polystyrene can 
withstand a load of approximately 1,500 psi. for an 
indefinite period, at a temperature of 75° F. and in 
contact with air or water, without breaking. 

The safe stress level is reduced further by more 
severe environmental conditions and internal residual 
molding stresses. Figure 7 shows how internal stresses 
affect the available working stress of general-purpose 
polystyrene externally-applied loads. The maximum 
working stress for the general-purpose material is 1,500 
psi. Laboratory tests have shown residual molding stress 
levels as high as 650 psi. Under this condition, the 
available working stress in contact with air or water 
is reduced to 850 psi. 

If this material were to be used in an application 
involving contact with whole milk, for which the 
critical stress is 450 psi., the part would craze by itself 
because the residual stress is greater than the critical 
stress. If the molded part were annealed thoroughly, 
the residual stress would be about 50 psi. The part 
then would have 400 psi. available working stress in 
milk and 1,450 psi. available in air or water. 


Chemical Resistance 

Ihe copolymer of acrylonitrile and styrene may be 
considered similarly in Figure 8. The critical stress 
in air is 4,550 psi. If the residual stress is 650 psi., 
the available working stress is about 3,900 psi. The 
critical stress in milk is 2,300 psi., and a molded part 
having 650 psi. residual stress would not craze because 
it still retains 1,650 psi. available working stress. 

Resistance to stress cracking in contact with various 
reagents must be established for each reagent, plastic, 
temperature, and time condition. A considerable amount 
of data is available for both general-purpose polystyrene 
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and acrylonitrile-styrene copolymer. The two materials 
do not behave always in the same fashion, as has been 
shown for milk. 


Critical stress is a relatively new measure of chemical 
resistance that needs to be added to the time-honored 
measurements of swelling, softening, dissolving, gain or 
loss of weight, surface effects, color change, and oxida- 
tion. Some reagents that do not show any appreciable 
effects under the older chemical-resistance tests have 
caused serious decreases in critical stress. 


Moisture Absorption 


The moisture absorption of polystyrene is so low that 
there are no effects on the material's mechanical prop- 
erties. Changes in dimensions due to moisture absorption 
are negligible. 


Dimensional Stability 

Polystyrene has excellent dimensional stability when 
compared with other thermoplastics. In designing parts, 
however, some allowance must be made for mold 
shrinkage and thermal expansion. It is not possible to 
predict mold shrinkage exactly. This shrinkage may be 
in the magnitude of 0.002-0.005 inches per inch of 
length. It is suggested that the tolerance on molded 
parts be not less than 0.001 inches per inch of length 
on any given dimension to allow satisfactory fabrication 
limits and proper fit of mating parts under various 
ambient temperature conditions. 

The coefficient of thermal expansion is relatively 
high as compared with metals; approximately 4.5 x 10 
inches per inch per °F. (The coefficient expansion for 
steel is 6.5 x 10° in./in./°F.) The coefficient for 
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Fig. 10. Poor cross-sectional thickness variation with polystyrene. 
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Fig. 11. Recommended and unrecomended boss designs for use 
with polystyrene moldings. 
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polystyrene is approximately 15 times that of steel, and 
this fact should be kept ia mind in product design. 


Design Fundamentals 


Mechanical design should be based on the engineering 
properties and available forms of the plastic. Mechan- 
ical design for other engineering materials has been 
based exactly on these two factors. Toilet seats have 
been made of a thick flat piece of wood because ot 
the available form of the wood. Strength and durability 
have been accepted as proportional to thickness 

Polystyrene can be molded into almost any shape, 
but there are disadvantages in trying to mold it an 
inch thick. It is suggested that better function design, 
strength, and economy could be derived by designing 
plastic toilet seats around the engineering properties 
of polystyrene, rather than by trying to make them 
imitate wood. 


Stress Considerations 


Stresses in a plastic part include those caused by 
mechanical loading, differential cooling, orientation of 
molecular chains, and localized overheating during ma- 
chining. Packaging stresses also may be present because 
of improper molding conditions. 

Ihe first three causes of stresses can be controlled 
directly by the design engineer. In designing a part that 
must withstand an external load, concentrated stresses 
should be avoided. The part should be designed so as 
to distribute the energy absorption over as much of 
the part area as possible. A reinforcing rib placed to 
give added stiffness often will result in an area of 
concentrated stress. Hence, after a short period under 
load, the part will fail. 

Rigidity is not always the best indication of product 
strength, especially if this rigidity is gained by concen- 
tration of stresses. In many cases, it is better to increase 
the over-all sectional thickness of the part to avoid 
using ribs. The resulting parts will be somewhat more 
flexible, but will be stronger because the stresses are 
distributed more evenly over the entire part. 

The highchair tray, shown in Figure 9 (left) is an 
example of a too-rigid design where ribs were used 
extensively. When the tray was dropped on its edge, 
the force of the impact was concentrated between two 
ribs, and the rim broke. When the tray was molded 
without ribs, as shown in Figure 9 (right), the force of 
impact was spread, the deflection was less, and the 
rim did not break. 

Thermally-induced stresses caused by differential 
cooling of the part can be reduced by proper design. 
Figure 10 is a cross-sectional view of a part having 
extreme differences in sectional thickness. As this part 
cools after fabrication, the thinner section will cool 
more rapidly. Subsequent cooling and shrinkage of the 
thick section will cause a sufficient amount of bending 
in the already-hardened thin section and introduce ten- 
sile stresses of sufficient magnitude as to cause crazing 
under small loads. If the part had been designed to 
minimize this variation, it would have been much 
stronger due to the decrease of internal stress. It is 
recognized that some variations are necessary Occasion- 


PLASTICS TECHNOLOGY 














ally. If they become necessary, adequate knowledge and 
forethought usually can bring about an arrangement of 
thickness design in a manner that will assist, rather 
than impede, the molding process. 


Orientation stresses caused by forced molecular align- 
ment can be controlled to some extent by the design 
engineer. Orientation stress is present in all thermo- 
plastic parts and is the direct result of the fabrication 
method since injection molding, extrusion, and vacuum 
forming all force the material to flow in a definite 
direction, resulting in molecular alignment. The strength 
of the part in a direction parallel to the flow is high, 
but the properties of the part perpendicular to the 
flow will be considerably less. The designer, therefore, 
should consider the fabrication of the part and avoid 
placing requirements of maximum strength across the 
direction of orientation. 


Injection Molding Design 

Injection molding is the most universal method of 
fabricating polystyrene parts, and parts manufactured 
by this technique can be of almost any size and shape. 
A number of factors should be considered in product 
design for injection molding. 

Control of sink marks by proper flow of plastic in 
the mold is an important product design consideration. 
Sink marks may be brought under control to a con- 
siderable extent by avoiding heavy sections, heavy ribs, 
bosses, and large fillets. Heavy sections can make injec- 
tion molding very difficult, not to mention their effect 
on the physical strength of the part. Bosses should be 
designed so as to minimize stress concentrations. By 
designing bosses as recommended in Figure 11, section 
thickness is kept to a minimum, and the possibility of 
sink marks and stress concentrations is reduced. 

Ribs should be avoided whenever possible. They con- 
stitute a variation in section thickness and, therefore, 
may result in sink marks, stresses, and a complex flow 
pattern in the mold. If necessary, it 
is recommended that their height be held to a minimum. 
The rib thickness, (see Figure 12), 


ribs do become 


should be approxi- 
mately 0.015-inch thinner than the section to which 
it is attached. The radius at the point of attachment 
should be approximately 0.005-0.010-inch. Large fillets 
at the intersection of two perpendicular surfaces do 
not result always in better strength. The effect of a 
large fillet is to increase the cross-section area at 
the joint, resulting in increased internal stress and a 
weakened joint. 

Wall thickness in the range of 0.060-0.125 inches is 
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Fig. 12. Recommended and unrecommended rib designs for use 
with polystyrene moldings. 
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molded most easily and rapidly. If the wall is too thin, 
the material will chill too rapidly while the mold is 
filling. This makes mold-filling difficult, and extreme 
orientation On the other hand, walls 
that are too thick require long molding cycles. Draft 
angle or taper should be used to facilitate removal of 
the part from the mold. As much as 1° of draft is 
desirable if the design permits, although as little as 
0.2° or 0.003-inch per inch has been used. 

Weld lines are formed whenever the flow of plastic 
is required to pass around an obstruction such as a 
very thin section or core pin (see Figure 13). When the 
plastic meets on the opposite side of this obstruction, 
a weld line results. The strength of these weld lines 
is approximately 70-80% of the original strength. 

A review of the stress-strain curve for shock-resistant 


stresses result. 


polystyrene illustrates the loss of tensile strength and 
elongation at a weld (see Figure 14). The curve for a 
test bar gated at one end is shown (left). When a test 
bar is gated at both ends, and a weld occurs in the 
center of the piece, the bar breaks abruptly during a 
tensile test as shown by the second curve (right). The 
elongation of the weld bar is much reduced because 
of the breakage at the weld. 

Use of metal inserts is another factor that requires 
careful design. General-purpose materials usually can- 
not be molded successfully around an insert because 
Ihe difference in the coeffi- 
cients of expansion of the metal and the plastic will 


of their low elongations. 
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Fig. 13. Effsct of injection molding design on weld lines. 
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Fig. 14. Stress-strain curves for shock-resistant polystyrene. 
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View of Western Electric's Point Breeze 
Works shows distribution manifolds and 
insulating extruders. 


High-Speed 








Pneumatic Conveyor System 


NEW and improved methods of insulating and 
sheathing telephone cable posed a multi-phase handling 
problem for Western Electric Co., at its Point Breeze 
Works, Baltimore, Md. The firm uses colored poly- 
ethylene for insulation, black for sheathing; instead 
of the paper and lead formerly employed. In actual 
practice, this involves the distribution of 11 colors of 
polyethylene to 52 different extruders. 

The old method of materials handling could be de- 





Schematic drawing of Dracco Western Electric materials-con- 
veying system. 
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scribed as follows: material was received in 50-pound 
bags, palletized, moved to store rooms, trucked to pro- 
duction areas, and hand-emptied into the extrude 
hoppers. Disadvantages were high materials-handling 
costs and contamination. Western Electric 


came up with a system of pneumatic distribution using 


engineers 


U. S. Rubber Sealdbins, a collapsible neoprene-fabric 
container, thus solving the problems of shipping and 
storage. Each Sealdbin contains 9,400 pounds of *is- 
inch diameter polyethylene pellets 

Working with engineers from the Dracco Division 
of Fuller Co., the Western Electric men designed an 
over-all pneumatic conveyor system for transporting 
the pellets to 44 insulating and eight sheathing extruders 
for distances up to 720 feet from the receiving areas 
Two conveyor systems were installed at opposite ends 
of the building, one for handling insulating materials, 
the other for sheathing compound. Flexible sleeves from 
the Dracco feeders are attached to the unloading 
socks on the Sealdbins; thus, the polyethylene is de- 
livered to the. extruders in virtually the same degree 
of purity as it was on leaving the supplier's plant 

Conveying lines are suspended with hanger rods 
from roof steel, and are run through roof trusses in 
parallel or right-angle runs. Bends using 30-, 45-, 60-, 
and 90 brackets to 
eliminate sway. These lines lead to distribution mani- 


elbows are fixed with angle 


(Continued on page 658) 
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uest Editorial ee 





Shock Troops of the Industry 


CUSTOM other industrial 
groups during these last few “recession” months, have 
had their share of disappearing markets. Many of us 
have called in management consultants, tightened our 


molders, like many 


belts, and polished our sales and promotion tools. 
We've tried to replace dead wood with solid timber, 
brighten up our corporate look. Fine. But as a group, 
I think we're in danger of forgetting an important 
essential for any successful business operation—our 
Origin and our aims. 

Custom molders are the shock troops of the plas- 
tics industry. By that I mean that it has been the 
custom molder, big or small, who has provided the 
testing ground for the new and “revolutionary” ma- 
terials, been the point of contact between the mate- 
rial supplier's pilot plant, the machinery maker's new 
press, and the customer's needs. If you'll look back 
to the beginnings of our industry—back to the time 
when plastics meant either “Celluloid” or “Bakelite”’— 
you'll find this generally to be the case. Men with 
fortitude and imagination—with just plain guts—took 
the phenolics and the ureas and the acetates into their 
backyard shops, found ways to make them mold, then 
went out and obtained orders to keep their machines 
running round the clock. 

As each new material came along—the melamines, 
the styrenes, the vinyls, the polyethylenes—we've done 
the same, and we've prospered doing it! Custom mold- 
ers have moved from the corner garage, the old 
abandoned warehouse, the galvanized and tar paper 
shack to well planned factories and shops. We've turned 
native ingenuity and sweat into engineering know-how 
and imaginative design. Or until now we have. 

Today, more and more custom molders are custom 
molders in name only. Some of us have gone captive: 
become the molding division of some bigger corporate 
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entity. Others have become specialists, putting out the 
same job month after month, a job that some other 
molder may have researched and developed. Well and 
good. But as custom molders retire from the field, 
from where will the spirited progress come? Who 
will field-test the new machines and the revolutionary 
materials? Who's going to sell management on the new 
and better plastics, the unusual applications, the cost 
saving, and the more efficient jobs? 

We at Chicago Molded Products have been custom 
molders for 39 years. We think the need for the cus- 
tom molder in today’s market is greater than it has 
ever been, and that it is up to all custom molders, 
singly and together, to continue the creative and pio- 
neering activity that has meant so much in the past 
to the plastics industry. That’s why we've chosen to 
sponsor the Bachner Award. By offering this award 
to product manufacturers, we hope to recognize and 
stimulate outstanding contributions to the practical 
applications of molded and formed plastics to indus- 
try. Through the Award, we seek to encourage more 
manuiacturers to use plastics in the initiation and im- 
provement of their own products. 

The Award itself is an inscribed plaque and $1,000, 
and it is our current plan to offer it every two and 
one-half years, concurrent with the SPI’s National 
Plastics Exposition and Conference. A special Com- 
mittee working through the SPI is administering the 
Award this year and is accepting applications and 
nominations through August 15th. Any end-product 
manufacturer (or his designer or molder) can nomi- 
nate a molded item. We believe this is a good way for 
our industry, the custom molding industry, to help 
itself grow. Perhaps you may be considering another. 


—THE END 
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Suggestion Systems Inadvisable for Small Plants 


BECAUSE of the romance, unexplored vistas, 
and costly mistakes associated with reinforced plastics 
molding, the field is a hot-bed for suggestions, improve- 
ments, and other thoughts that everyone and his 
mother-in-law are eager to offer. So many articles have 
been written extolling the virtues of plant suggestion 
systems that it seems almost sacrilegious to say that 
they may be wasteful, useless, and an ill-will promoter, 
but I think that they often are. 

Small plants throughout the country are continuing 
to run suggestion systems with colorful boxes placed 
conspicuously around the plant so that one, so inclined, 
may deposit a missive supposedly to save millions of 
dollars by installing a gadget on the production line. 

The time and effort expended by the company in 
this direction often have not been catalogued sufficient- 
ly in terms of dollars and cents to discourage the con- 
tinuation of this costly system. If cost figures were 
more apparent, the astounding revelation would pale 
many an executive who, after recovering from the 
statistics, would boot the system out. 

Large plants in other businesses, having been in oper- 
ation longer than the young reinforced plastics indus- 
try, may have perfected the suggestion system, having 
money to lay out to cover someone’s time to direct it 
properly. Actually, this “someone” most likely would 
have an assistant or two, plus a secretary, to wade 
through the suggestions after they have been collected 
by another person, departmentalize them, assort them, 
record them, read them, edit and select the more in- 
telligent ones, interview the writer, get the facts into 
a coherent form, present it to an “unbiased” committee, 
record the votes in favor of the winner, notify the 
winner, arrange for the presentation of the award, make 


public announcements of it in the plant through bulle- 
tin boards and plant newspaper, arrange for possible 
photographs showing the beaming award recipient, and 
so forth down the line. It is a time-consuming chain 
reaction accelerated initially by a box with the printed 
word, “Suggestions.” 

Now how does this apply to the small plant? Few 
reinforced plastics molders actually have the money to 
hire “someone” to this kind of activity 
Usually, it is a chore issued to the personnel officer or 
to the advertising and public relations department, if 
the small plant has such a luxury. Right there it starts 
cutting into someone's time, and the chain reaction be- 
gins on a smaller scale than in a large plant, but 
certainly more expensive proportionately because the 
over-all profit picture for the little fellow is leaner. 

In a small plant, as with a large one, we realize that 
the contents of the suggestion boxes have to be audited 
Because there should be no discrimination, the inartic- 
ulate employee whose suggestion is laboriously written 
and undoubtedly difficult to read might have a germ of 
an idea, his suggestion should be given the same atten- 
tion afforded a more legible presentation. But it does 
not stop there. If you're going to do this at all well, 
you have to do it thoroughly from start to finish. Now 
someone must be assigned to interview the employee 


generate 


and obtain a clearer picture of his suggestion. This 
“clearer picture” is submitted again probably typed up 

this time by the personnel department’s secretary. 
If sketches of the proposed suggestion are pertinent 
to the idea, more time is involved in getting them 
drawn. Assuming that after all the work and time in- 
volved, the idea has some merit, it often takes a master 
(Continued on page 657) 
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Moldmaking & Tooling 


Valve-Gate Mold Design 


A novel and extremely helpful method of injection 
mold construction has been made available recently to 
the plastics industry. This method involves the incorp- 
Oration of a valve system into the design of the mold 
to control the flow of plastic material during the mold- 
ing cycle to greater advantage and economy than by 
many presently-used procedures. 

This technique is called “Valve Gating,”* and Colum- 
bus Plastic Products Co. holds the patents on the de- 
sign. The patented design and technical data are avail- 
able to interested users through execution of the proper 
licensing agreements. The W. R. Grace & Co. is acting 
as agent in the sub-licensing of this patented valve 
gating technique. 

In quickly describing this type of mold design, we 
might liken it to a typical hot runner application with 
the addition of a positive valve shut-off in place of the 
conventional nozzle orifices. This added feature takes 
over material flow-control mechanically, rather than 
the present methods of critical temperature, pressure, 
and nozzle design relationship, with the ever-present 
danger of gate freeze-up. 

Further, being able to open and shut the gate mech- 
anically at the most advantageous times in the molding 
cycle offers advantages in the elimination of piston- 
dwell and pre-positioning. This allows for pre-com- 
pression of the molding compound to take place during 
the entire cure time of the part being molded, thus re- 
ducing the over-all cycle and increasing the plasticising 
efficiency. These, and other features of molding 
technique involving valve gating can be described more 
fully to interested parties by the licensing agents. 
For purposes of this article. my main interest is in the 
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ERNEST J. CSASZAR, Sales Manager 
Newark Die Hobbing & Casting Co. 


part that valve gating can play in our efforts toward 
achieving automation in injection molding. 

In conventional injection molding we have two 
elements molded. These are the parts and 
the runner systems. Both of these elements are to be 
discharged from the mold during the molding cycle. 
In many cases, the molded parts do not present as 
great a problem for ejection as does the runner system. 
There are a number of reasons for this. First, the 
runner systems are usually large and structurally-weak 
affairs covering a major portion of the mold area. Al- 
though they are positively “knocked-out,” they may 
become joined between K/O pins or other mold de- 
tails in falling if they hang up, even slightly, at any 
one point. Secondly, the runners, because of their func- 
tion and position in the mold, cannot be cooled to the 
extent that are the molded parts. This allows them to 
distort when the mold opens, again causing them to 
possibly hang-up. Since valve gating eliminates runners, 
we are eliminating runner ejection as one of our stum- 
bling blocks on the road to automation. 

It is true that hot runner molds, as such, do not give 
us runners to eject from the mold. There is, however, 
the problem of the nozzle orifices. In some instances, 
the orifices in the nozzles freeze-up. The orifice design, 
as well as pressure, temperature and other cycle re- 
lationships, all have to be adjusted carefully to prevent 
this objectionable condition from occurring. These re- 
lationships often are so critical that the slightest change 
in the molding cycle will upset the ideal conditions and 
result in a freeze-up. Here, again, valve gating offers an 
answer to this problem inthe gate opening and shut-off 
are controlled positively and mechanically. 


basic 


(Continued on page 657) 





Puastics Tecunotocy — 
EXPLORING FABRICATION TECHNIQUES 


By: ae t ZUKOR, Engineering Editor 


This Issue... 


. marks the initiation of this column. As its name 
implies, it will endeavor to bring to the attention of the 
reader some of the universal techniques in the field of 
plastics processing. 

The column will welcome letters from its readers who 
wish to obtain answers to problems occurring in mold- 
ing, extruding, calendering, surface treatment, and 
applications of automation. We will print only those 
questions submitted in the form of an open letter. All 
other questions will be answered by confidential mail, 
and those who wish to remain anonymous, will have 
their wish respected. 

7 


A Large Manufacturer of Blow Molded Products 


the Plax Corp., Hartford, Conn., uses (as one 
method) an ingenious process to fabricate large size, 
heavy-sectioned bottles with threaded necks. This meth- 
od employs an automatic machine; the head portion 
injection molds a tube with the neck section complete, 
as it will be in the finished product. The neck section 
is chilled immediately to set its form while the rest of 
the extrusion still remains plastic. The extrusion then 
is transferred to another mold for blowing. The transfer 
operation is performed smoothly and automatically on 
an indexing mechanism within the machine, after 
which the extrusion is clamped into the second mold 
where blowing gives it its final shape. 


A High Fidelity Record Manufacturer 


wants to know how to control void formation 
under his record labels. Due to this situation, his re- 
jects often run as high as 40%. He further stipulates 
that the labels are included as inserts in the molding 
press along with the vinyl molding compound. 
He has described his operation in the following manner: 
a label is placed face down on the lower platen, 
a measured quantity of finely-divided vinyl com- 
pound is put into the press, 
a second label is placed on the upper platen, 
the press is closed for the molding cycle. 
It is assumed that the manufacturer has experienced 
no difficulty with his molding compound; therefore, a 
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first thought is that the separation is caused by the 
outgassing of some volatile material used in the printing 
of the labels, or by moisture contained in the paper 
stock. In either case, volatilized gas, steam, or a com- 
bination of both, could be the culprit. A suggested 
solution to alleviate this condition would be for the 
manufacturer to preheat his label stock to drive off 
moisture and any residually-entrapped solvent. This 
could be accomplished in a tray-type, controlled-heat, 
vented oven. He could then store these labels in a 
dessicant equipped container until ready for use. 


How To Increase Extruder Output 
And Improve Quality 

fo summarize the machine conditions for poly- 
ethylene by which extruder output and quality can be 
improved, output within limits may be increased by 

increasing the screw speed; 

increasing the screw temperature; 

increasing the barrel temperature; 

increasing the die temperature; and 

decreasing the screen pack (that is, screen 
mesh or number of screen elements). 

There is, however, an optimum range for each of 
these conditions, beyond which the output can no long- 
er be increased significantly and some essential resin 
properties may begin to decline 


Quality generally improves with 

increasing barrel temperature; 

increasing barrel pressure; and 

decreasing screw temperature. 
Where higher melt temperatures are required (e.g., 
in flat film operations and in paper, wire and cable 
coating), quality may be improved by increasing the 
pressure in the cylinder by the aforementioned meas- 
ures. 
Where low melt temperatures are preferable (e.g., in 
blown-film and pipe extrusion), quality may be improved 
by increasing the screw cooling. 
This last paragraph has been excerpted from an 
about-to-be-published book compiled for the plastics 
industry by the U. S. Industrial Chemicals Co. 


Tue END 
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New Styrene for Plastics 
Lighting Fixtures 


(Cont'd. from page 643) 

caused by actual exposure by approximately 50 times, 
but also is specific for testing material for fluorescent 
light applications. Figure 3 shows some agreement 
between actual exposure and several common tests 
when stabilizing systems used in Lustrex “perma tone” 
styrene are evaluated. 

A number of stabilizing systems that differ chem- 
ically do not provide the same degree of agreement. 
This highlights the importance of establishing a rela- 
tionship between actual exposure and accelerated 
aging effects before accepting short-term testing as 
being applicable. 


Perma Tone Stabilized Styrene 

Having discussed the details of the test methods used 
in developing light-stable styrene, we can describe the 
actual performance of the material developed using the 
aforementioned tests. 


‘ 


Specimens of Lustrex “perma tone” stabilized sty- 
rene were subjected continuously to the radiation of 
a Standard Cool White Lamp battery at a distance of 
1.5-inches lamp-to-plastic for 10,200 hours. This ex- 


posure is equivalent to 5.0 years operation at 40 hours 





per week. An increase in yellowness of 12.5 units cal- 
culated by ASTM formula was obtained as compared 
to 27.7 units increase in unstabilized styrene (see Figure 
4). An increase of 15 units of yellowness is the industry 
standard of interchangeability of exposed and unex- 
posed fixtures. 

If the distance of the lamps to the plastic is in- 
creased, the service life will be increased as shown in 
Figure 1. Based on this testing, it is believed that 
Lustrex “perma tone” styrene will extend the service 
life of a lighting fixture by two to three times when 
compared to a fixture molded of unstabilized styrene 
and used under the same conditions. 

Having no adverse affects on the physical properties 
of the base polymer, the additive used has a low color 
level that provides excellent clarity in “perma tone” 
crystal formulations. It also permits easy formulation 
of translucent white and other difficult colors. Com- 
patible with all base polymers, it already is being used 
to tailor a series of color stable materials with prop- 
erties ranging from soft flow to high heat resistance 
for even the most difficult injection molding and pro- 
file extrusion jobs. 

Lustrex “perma tone” and styrenes like it are cer- 
tain to abet the trend to greater application of plastics 
in both residential and commercial lighting. 

—TuHE END 





Engineering Aspects of Polystyrene 
(Cont'd. from page 651) 


cause cracking. Shock-resistant materials can be used 
with inserts without difficulty because of their high 
elongations. The minimum safe elongation is about 
5-6%. should be exercised to avoid sharp- 
cornered inserts that will result in stress concentrations. 

Sink marks, bosses, ribs, fillets, wall thickness, weld 
lines, and inserts are common problems in the design 
of injection molded parts. The design principles dis- 
cussed here have been found helpful in producing good 


Care 


designs for injection molding. 
Tue Exp 





Reinforced Plastics 
(Cont'd. from page 654) 


of tact to select it over the other entrants submitted 
simultaneously. 

Being only human, the losers become disgruntled. In 
their eyes, their suggestions were better. After frequent 
tries and not winning, some develop thoughts that the 
system is “fixed.” 

In addition to the ill will, hurt feelings, and the like 
that plague the suggestion system, there is the addition- 
al consideration of keeping accurate records, checking 
new ideas currently presented with those made last year 
by someone else, settling disputes, and determining fair 
payments. All in all the problems and dangers are many 
and, when the costs are considered, they overshadow 
the benefits realized, in my opinion, particularly for 
small operations. 

Tue END 
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Molding & Tooling 
(Cont'd. from page 655) 

Although the number of valve-gated molds con- 
structed to date are relatively few, a good number of 
molders have become licensed. Existing molds can be 
converted readily to the valve-gate design, offering a 
very good way to compare the advantages of valve 
gating with the conditions of molding previous to the 
change. 

A number of mold shops, Newark Die among them, 
also have been licensed to perform the work of con- 
version and construction of new valve-gated molds. 
From the point of view of a greater degree of auto- 
mation, as well as other advantages, “valve gating” 
seems like an item well worth looking into. 

—THE END 








Global Survival Kit, opened to show oxygen supply, radio, and 
other items, is molded of glass-reinforced Parapley polyester 
resin, a product of Rohm & Haas Co. 
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Plexiglas Murals 


at Polytech 


A new technique in mural design has been developed 
by a New York muralist, Abraham Joel Tobias, in co- 
operation with Rohm & Haas Co. Based on the passage 
of light through multiple colors and layers of Plexiglas 
acrylic sheeting, the technique eliminates, among other 
things, the tiresome and costly process of leading em- 
ployed in stained glass windows. Solvent cementing is 
all that is required to join the myriads of precision-cut 
shapes. 

The two murals shown in the accompanying illustra- 
tion have been installed at Brooklyn Polytechnic In- 
stitute. Each mural is 10 feet tall by three feet wide, 
and required approximately 3,500 pieces of Plexiglas 
in 58 different colors and shades. Three- by 10-foot 
transparent acrylic sheets, %4-inch thick, were overlaid 
with transparent colored pieces shaped by Mr. Tobias. 
Edge-cemented, they were built up to as many as six 
layers to create three-dimensional effects and subtle 
variations in color. 

The panels are framed in aluminum and covered 











Plexiglas murals at Brooklyn Polytechnic Institute. 


on each side by a transparent acrylic shield. The shields 
are sealed to the edges of the frames, thus protecting 
the murals from dirt and scratches. In this particular 
application, duplicate designs were built up on each 
side of the base sheets so that they might function 
both as interior and exterior architectural art. 

This new art medium is expected to open up new 
vistas of architectural design. Light weight and strong, 
they can be worked with a minimum of effort, The only 
complexity is the design itself. Science is not only the 
theme of these particular murals, but also its source 

run FE 





High-Speed Pneumatic Conveyor System 

(Cont'd. from page 652) 

folds suspended above the extruders. The top section 

of each manifold serves as a cyclone separator, dropping 

polyethylene into a tank and discharging conveying 

air through a roof vent. Gravity drops lead to the ma- 

chine hopper, and flow is controlled by the operator. 
Each conveyor line has an automatically-controlled 

blower which introduced filtered air at 250 cubic feet 

per minute. Polyethylene granule speeds approach 5,000 





Polyethylene leaves the neoprene Sealdbins via flexible sleeves 
to the Dracco feeders. 
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feet per minute, and pressures within the system range 
from 2'2-7 psi. A rotary feeder discharges the pellets 
into an injector which, in turn, feeds the material into 
the line. Three-inch aluminum tubing with 0.065-inch 
wall thicknesses form the actual ducting 

Insulating conveyors: are fed from 11 supply stations, 
each consisting of a cradle stand which adjusts to the 
collapsing Sealdbin. Each station is connected to a 
separate conveyor, and a 12th conveyor connects to 
all stations, permitting it to furnish any of the 11 colors 
to the two machines it serves. The other 11 Conveyors 
supply 11 colors through 11 distribution manifolds 
There are 62 gravity drops to the 42 insulating ex- 
truders, thus affording flexibility. To prevent inte: 
mixing of colors, the conveyor lines are purged by the 
aforementioned blowers which start 30 seconds before 
the feeders, stop 30 seconds after the feeders stop 

Sheathing conveyors are fed from two supply sta- 
tions, which distribute black polyethylene to the eight 
extruders via distribution manifolds. When required 
hot air from a cable-drying oven is injected into the 
system to eliminate any moisture problems. The present 
system employs five conveyors, and provision has been 
made for a sixth should production warrant 

The entire system is controlled by one man at a 
central control panel. Indicating lights enable him to 
determine the status of each conveyor at a glance, and 
it is estimated that he can receive, unload, store, and 
deliver up to 100,000 pounds of material during a 
work day. 
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SPE New York Section 


The May 2lIst meeting of SPE’s New 
York section drew a record turn-out, with 
more than 250 members and guests crowd- 
ing in the Hotel Governor Clinton's ban- 
quet hall. Three professional activities 
groups were represented including the 
newly-formed vinyl sub-group which, by 
itself, drew 150 members. 

rhe reinforced plastics group witnessed 
a panel discussion on mold making. Mod- 
erator for the session was A. Harvey 
Johnson, Verly Plastics Co. Participants in- 
cluded S. Fialkoff, Camin Laboratories, 
Inc., Richard T. O'Connor, Devcon Corp., 
and John A. Kavanagh, Standard Tool Co. 

Mr. Failkoff discussed “Molding Mak- 
ing by Electroforming.” With this process, 
precisely dimensioned, highly polished 
cavities can be made under conditions 
where other methods fail. The process is 
essentially the same as electro-plating ex- 
cept that larger depositions of metal are 
required which, when removed from the 
mandrel, will form a self-supporting part 
or mold. One of the advantages of this 
method is that the surface finish of the 
mandrel is exactly reproduced in the cav- 
ity, thus eliminating expensive interior 
finishing operations 

“Devcon C—An Epoxy for Low-Cost 
Molds” was the subject of Mr. O’Conner’s 
discussion. This material was shown to be 
satisfactory for short runs, since it can be 
made at a low cost for both material and 
labor. Devcon C weighs approximately 
0.0645 pounds per cubic inch, and has a 
compression strength of 15,000 psi. at 
350° F. Readily machinable with regular 
tools, the material exhibits good heat re 
sistance permitting continuous operating 
temperatures up to 400° F., with inter 
mittent operation as high as 500 

Speaking on the “Shaw Process for 
Building Molds” Mr. Kavanagh stated that 
this is the first major development that 
makes it possible to produce cheaper 
molds for those applications calling for an 
intricate cavity and core with reasonable 
tolerances. The best results currently are 
obtained in casting beryllium copper parts 
directly from models which can be made 
from any material. Approximately 99% of 
the detail can be reproduced in the cav- 
ity. Steel hobs also can be cast at a sub- 
stantial saving: and these hobs in turn 
used to cast beryllium copper cavities and 
cores 

The first vinyl sub-group meeting was 
introduced by A. R. Miller, Ideal Toy 
Corp., who served as moderator and gave 
a short discussion pointing out the neces- 
sity of adding heat and light degradation 
inhibitors to chlorinated polymers such as 
PVC. 

Gerry P. Mack, M & T Laboratories, 
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Inc., discussed “History and Development 
of Organo-tin Stabilizers” briefly review- 
ing their synthesis and chemical structure. 
He pointed out that this group of tetra 
valent stabilizers can be custom made to 
fit specific applications. Concluding his talk 
with an outline of new developments in 
this field, Mr. Mack announced a new 
group of vinyl tins that can be co- 
polymerized with vinyl monomers to give 
built-in stabilization. 

“Barium-Cadmium Stabilizers” were ex- 
plained by Charles F. Fuchsman, Ferro 
Chemical Corp., who emphasized the im- 
portance of synergism in their formulation 
Important auxiliary stabilizers were shown 
to be chelators, zinc, and epoxy com- 
pounds. By careful control of heat and 
light stabilization, interesting photosensi- 
tive vinyl systems can be developed. 

Abb L. Scarbrough, National Lead Co 
spoke on “Lead Stabilization of Viny! 
Resins.” He stated tnat the lead stabilizers 
which were used to fill am emergency 
need in the first days of commercial vinyl 
processing, were litharge and basic car- 
bonate of white lead. These soon were im- 
proved with specialized lead salts, such 
as the silicates and sulfates. Further re- 
search on the theory of degradation and 
stabilization led to the modern, tailored. 
lead organic and inorganic salts which 
today provide precise and powerful sta- 
bilization. 

The thermo-forming sub-group was ad- 
dressed by E. Bowman Stratton, Auto-Vac 
Co., whose topic was “A Survey of New 
Equipment, Materials, and Techniques for 
the Forming Industry.” Mr. Statton dis- 
cussed new materials for transparent pack- 
aging from the price and physical property 
point of view, covering the oriented, high 
density polyethylenes, Mylar, Kralastic. 
Polyflex, and butyrate. He outlined the 
production phases of pressure forming 
with spectal emphasis on product cost 
and speed of production. Also covered was 
air cushioned plug forming and its relation 
to materials, equipment, and production 
techniques 





MCA Holds Annual Meeting 


Members of the Manufacturing Chem- 
ists’ Association, Inc., Washington, D. ¢ 
gathered June 12-14 at The Greenbrier. 
White Sulphur Springs, W. Va., to attend 
that organization’s 86th annual meeting. 
Of 169 member companies, 138 were repre- 
sented, while personal attendance totaled 
763. Activities taking place included the 
annual report by MCA president, General 
John E. Hull, U.S.A. (ret.); election of 
officers; and presentation of the Lammot 
du Pont Safety Awards. 





Reporting on significant developments 
during the past year, Gen. Hull stated that 
the organization sponsored the formation 
of committees on plastics, reactive metals, 
chemical industry insurance, and chemical 
nomenclature. 

Headed by architect William Demarest, 
the plastics committee has initiated a pro- 
gram to promote the acceptance of plastics 
in building. Its first efforts have been to- 
ward the revision of certain building codes 
to permit greater use of plastics materials. 
The committee operates in conjunction 
with the Society of the Plastics Industry, 
Inc., and to date the combined operation 
has conducted investigations in flam- 
mability testing; promoted liaison with fire 
protection authorities; and has established 
an educational program to help builders 
make the most effective use of plastics 
products. MCA also maintains a research 
project at Massachusetts Institute of Tech- 
nology, where recent developments have 
produced newer testing apparatus and tech- 
niques to determine the mechanical prop- 
erties of plastics. 

Lammot du Pont Safety Awards, given 
annually to those chemical firms showing 
greatest improvement in plant safety over 
a five year period, were presented by 
Ernest Hart, Food Machinery and Chem- 
ical Corp. Bronze plaques representing 
first prize went to U. S. Rubber Co.'s 
Naugatuck Div., for working more than 
?-million man-hours per year with a 59% 
decrease in accident frequency. First prize 
in the second category, for firms working 
less than 2-million man-hours per year, 
was awarded to Royce Chemical Co., and 
the Tennessee Corp., both of whom had 


achieved a 100% reduction in accident 
frequency. 
Association officers elected include: 


Harry B. McClure, Union Carbide Corp.. 
chairman, board of directors; John T 
O'Connor, chairman, executive committee; 
Gen. John E. Hull, president; D. S. 
Frederick, Rohm & Haas Co., and Fred 
C. Foy, Koppers Co., Inc., vice-presidents; 
and M. F. Crass, Jr., secretary-treasurer. 
Directors elected for terms varying from 
one to three years were: R. L. Cunning- 


ham. Ohio Ferro-Alloys Corp.; J. Robert 
Fisher, Gamma Chemical Corp.; Joseph 
Fistere. Mallinckrodt Chemical Works; 


Marlin G. Geiger, W. R. Grace & Co.: W 
G. Malcom, American Cyanamid Co.; R. 
C. McCurdy, Shell Chemical Corp.; Glenn 
B. Miller, Allied Chemical Corp.; Charles 
S. Munson, Air Reduction Co., Inc.; Hans 
Stauffer. Stauffer Chemical Co.; James C. 


White. Tennessee Eastman Co.; John I 
Gillis. Monsanto Chemical Co.; Raymond 
F. Evans. Diamond Alkali Co.; and S. B 


Penick, Jr.. S. B. Penick & Co 





SPE Regional Conference 


A regional technical conference, spon- 
sored by the Chicago section of the 
Society of Plastics Engineers, Inc., Green- 
wich, Conn., was held April 18 at the 
Conrad Hilton Hotel, Chicago, Ill. The 
program, entitled “New Techniques in 
Injection Molding,” featured the presenta- 
tion of four papers and was concluded 
with a panel discussion. 
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Polymer Corp. Purchases Halex 


The entire outstanding capital stock of 
Halex Corp., Detroit, Mich., has been pur- 
chased by Polymer Corp., Reading, Pa. 
Halex has been producing pressed and 
sintered parts from Nylasint, a Polymer 
product, and will expand its operations 
along those lines as a Polymer division. 
Present management will be retained. 





Reed Expands Facilities 


Approximately 11,000 feet of added 
manufacturing space have been acquired 
by Reed Plastics Corp., Worcester, Mass. 
The third major expansion in the firm’s 
10 years of existence, it will enable Reed 
to produce more modified polystyrene and 
polyethylene color blends. This brings the 
total space available up to 50,000 square 
feet of plant area. 





Midland-Ross Acquires Hartig 


Midland-Ross Corp., formed last year 
by the merger of Midland Steel Products 
Co. and J. O. Ross Engineering Corp., 
has purchased Hartig Engine & Machine 
Co., Mountainside, N. J., a manufacturer 
of plastics extruders. Edward Greene, 
president of Hartig and principal share- 
holder, will continue as operating head of 
the firm, which will become a division of 
Midland-Ross. The purchase reflects M-R’s 
long-range growth plans aimed at broaden- 
ing the company’s fields of operations. 





Forms Plastic Piping Company 


A new firm, Plastitrol, has been formed 
as a southern California distributor of 
plastic piping. Located at 1974 Charle 
St., Costa Mesa, Calif., the company will 
stock brand-name piping items of PVC, 
Kralastic, polyethylene, Penton, Pro-Fax, 
styrene, Teflon, Kel-F., and others. Man- 
ager for the firm is Newton Crum. 
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Adams Fibreglass Co. Formed 


A plastics consulting and manufacturing 
firm has been formed in Wilmington, 
Calif., under the corporate name, Adams 
Fibreglass Co. The company already is 
producing special enclosures for use on 
digital computers which are used in 
launching Atlas missiles, and is tooling for 
the production of aircraft components. 

For the electronics industry, Adams will 
offer consultation and manufacturing serv- 
ices on developmental projects. Production 
of corrosion-resistant surfaces also is in- 
cluded in the manufacturing service. 





Technical Assistance 


A technical assistance program, de- 
signed to improve installer’s handling 
techniques in the use of Styrofoam insulat- 
ing materials, has been launched by Dow 
Chemical Co., Midland, Mich. Known as 
the Approved Contractor Plan, Dow 
officials expect the program to fill the 
need for closer company-contractor rela- 
tionships which have been necessitated 
through the growing acceptance of ex- 
panded polystyrene insulating materials. 

Under the agreement, approximately 50 
insulation contractors throughout the 
country are. receiving technical assistance 
and merchandising aids, in addition to 
the company’s identifying “Mark of Ap- 
proval.” In return, the contractor agrees 
to install Styrofoam according to Dow's 
recommendations, and to correct any in- 
stallations which fail within two years due 
to faulty workmanship. 





Appleton Purchases Doven 


Appleton Machine Co., Appleton, Wis., 
has acquired Doven Machine & Engineer- 
ing, Inc., Chicago, Ill., and will move 
the plant to its Wisconsin site. There, it 
will be operated as the Doven Division 
under the direction of Eugene Doven as 
vice president. The newly-purchased firm 
manufactures slitting and rewinding equip- 
ment for the plastic industry. The move 
should enable Appleton to expand its line 
and enter the fields of paper converting, 
packaging, plastic insulation, and textiles. 











PICCO's new resin-solvent facility 


PICCO Erects New Facilities 


A hydrocarbon resin- and aromatic 
solvent-producing facility has been placed 
on stream at West Elizabeth, Pa., by 
Pennsylvania Industrial Chemical Corp 
The new plant supplements the firm's 
other units at Clairton and Chester, Pa 
Highly-automated, it features many unique 
manufacturing techniques and controls 
The plant is located on the Monongahela 
River, therefore, shipments can be made by 
barge as well as by truck or rail 





Toy Design Winners Announced 


Special awards totaling $5,000 were 
contributed to four camps for handicapped 
children in the name of five toy molders 
who won first prize in the annual plastics 
design competition sponsored by Koppers 
Co., Inc., Pittsburgh, Pa. First prize win- 
ners included: Vanguard Toy Co., Buffalo, 
N. Y.; Mattel, Inc., Los Angeles Calif.; 
Cosom Industries, Minneapolis, Minn.; 
Knickerbocker Plastic Co., Inc., North 
Hollywood, Calif.; and Fisher-Price Toys, 
Inc., East Aurora, N. Y. 

Both Vanguard and Fisher-Price selected 
Cradle Beach Camp, Angola, N. Y., as 
recipient for their prize money; Camp 
Paivika, Crestline, Calif., received Mattel 
Inc.'s award; Cosom Industries named 
Camp Courage, Maple Lake, Minn.; and 
Camp Max Straus, Glendale, Calif. re 
ceived the Knickerbocker Plastics prize 
First of Koppers’ annual design competi- 
tions to be designated for toys, the contest 
drew nearly 400 entries from some 112 
toy manufacturers located throughout the 
United States. 





German Plastics Digest 


Publishers of the German plastics jour- 
nal, Kunststoffe, have announced the addi 
tion of an English language supplement 
which will make its debut in the July 
1958 issue. Entitled “German Plastics Dt- 
gest,” the section will contain translations 
of the most important articles appearing 
each month. Annual subscription price is 
$32.00, for U. S. readers; payable to Carl 
Hanser, Zeitschriftenverlag GMBH, Mu- 
nich 27, Germany. 
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for excellent 
grease-stain 


resistance 


. add low volatility, uniformity, 
excellent solvating action... 

result: a tricresyl phosphate with the 
best combination of balanced properties 
espe ially suited for vinyl floor 


tile formulations. 


Celanese is an expanding source for 
plasticizers for many jobs. Shipments from 


convenient distribution points are ready 


to meet tight schedules. Write Dept. '6-G, 


Celanese Corporation of America, 
Chemical Division, 180 Madison Avenue, 
New York 16, for complete information, 
Export Sales: Amcel Co., Inc., and 

Pan Ameel Co., Inc., 

180 Madison Ave.. New York 16. 


Celanese ® Cellutiex ® Lindol? 
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Call Celanese for: Tris-beta Chlorethyl Phosphate. .. CELLUFLEX CEF: Epoxy Plasticizers... CELLUFLEX 21 and 23; Four grades of lame-retardant Tricresy! Phosphate ee 
LINDOL (low color)... CELLUFLEX 179A (lou specific gravity) ... CELLUFLEX 179C (general purpose grade) ... CELLUFLEX 179EG (electrica 
... CELLUFLEX DBP; Dioctyl Phthalate. 


l grade) ; Cresyl Diphenyl 


. CELLUFLEX DOP; Triphenyl Phosphate .. 
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Dayton Opens Research Labs 


Latest in a series of expansions by Day- 
ton Rubber Co., the Freedlander Research 
& Development Laboratories were opened 
officially in mid-April. The 25,000 square- 
foot, two-story structure is located adjoin- 
ing American Latex Products Corp., a 
wholly-owned Dayton subsidiary. 

The labs are reportedly the most com- 
plete facilities erected by a product manu- 
facturer for basic research and product 
development of urethane materials. They 
also contain facilities for quality control 
investigations, organic analysis, and proto- 
type fabrication. Also housed are a library, 
testing facilities and offices for engineers 
and technical personnel. The research cen- 
ter was named after A. L. Freedlander, 
chairman of the board for Dayton Rubber. 





Boost Production Capacity 


Construction of a new wing at Bethle- 
hem plant should add about 50% to the 
productive capacity of Sarco Mfg. Corp.. 
and its allied firm, Sarco Co., Inc. The 
one-story plant will be devoted exclusively 
to the manufacture of Sarco Thermo-Dy- 
namic steam traps; and will house a battery 
of automatic lathes induction heating ma- 
chines, grinders, drill and punch presses. 
degreasers and inspection equipment. There 
will be a large storage area for stainless 
steel bar stock, and an electrically-operated 
— crane system for materials han- 
dling. 





Reinforced Plastics Housings 


Glass-reinforced polyester cabinets and 
housings are now available from Fischer & 
Porter Co., Hatboro, Pa. Light, strong, 
and corrosion-proof, the cabinets can be 
used for housing components and assem- 
blies for the chemical and allied fields. 
All colors are available, molded into the 
plastics itself. 





Continental Completes Plant 


Continental Plastics has recently moved 
into its new plant at 108 N.E. 48th St. 
Oklahoma City, Okla. The $75,000 build- 
ing contains 7,500 square feet of manufac- 
turing and office space and is designed to 
allow for expansion up to four times its 
present space. 

A 25% increase in personnel will be 
added to cope with special packaging and 
custom molding problems. Among the plas- 
tics items produced by the firm are louvers. 
handle coverings, boot tips, pump parts, oil 
pipeline valve plates, baby seats, and phar- 
maceutical vials. 
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Narmco's new research laboratories. 


Occupies Research Center 


A $500,000 research and development 
center, located on a 10-acre site at San 
Diego’s Research Park, has been occupied 
by Narmco, Inc. San Diego Calif. The 
recently-erected structure is completely 
equipped with facilities for chemical, physi- 
cal, and structural testing, as well as for 
prototype fabrication. 

The laboratories are designed to expedite 
the development of high-strength metallic 
structures, reinforced plastics and high 
temperature adhesives. Activities will con- 
tinue under the supervision of Edward P 
Carmichael, director of research and de- 
velopment 


Offers Plastics Scholarships 


Scholarships in plastics, chemistry, tex- 
tiles, paper, leather, electronics, physics, 
and allied fields are available at Lowell 
Technological Institute Lowell, Mass 
Available this Fall are 115 scholarships 
valued at $27,000, plus four fellowships 
with a total value of $5,100. Freshman can 
qualify for 25 of the awards. 





Celanese Completes PVA Unit 


A PVA emulsion facility has been open- 
ed by Celanese Corp. of America, adjoin- 
ing its plant in Belvidere, N. J. Annual 
capacity is in excess of 20-million pounds. 
The firm formerly manufactured the emul- 
sions in Linden, N. J., and will now turn 
that space over to the production of poly- 
ester resins. Although used principally in 
paints, PVA emulsions are finding large 
volume applications in adhesives, non- 
woven fabrics, textile finishing, and paper 
coating. 





Cyanamid Sponsors Research 


A limited number of senior research 
scientists at American Cyanamid are being 
granted up to a year’s leave with full pay 
to undertake research at universities either 





in this country or abroad. Under the plan, 
the award recipient retains his active 
status with the company during his ab- 
sence, and will receive funds to cover 
traveling and other expenses. He will work 
with a professor of his own selection, and 
will contribute upon request to the uni- 
versity’s activities through seminars and 
lectures. 

The program is part of an over-all plan 
to further the development of qualified 
senior personnel within Cyanamid, and 
simultaneously should keep the company 
up-to-date on research developments 
Another Cyanamid plan calls for paying 
half-salary plus tuition to employes study- 
ing for graduate degrees. 





Rockefeller Center Exhibit 


A fully automatic injection molding ma 
chine, producing one-ounce measuring 
scoops for the visiting public has been 
incorporated in the permanent exhibit 
maintained at Rockefeller Center by Amer 
ican Cyanamid Co., New York, N. Y. The 
press was made by Van Dorn Iron Works 
Co.; incorporates a 4-cavity mold; and 
operates on a 20-second cycle to produce 
720 scoops per hour. Upon conclusion of 
the exhibit, the press will be used for test 
purposes at Cyanamid's plastics develop 
ment laboratories currently under con 
struction at Wallingford, Conn 





Ferro Continues Expansions 


Over $500,000 is being spent by Ferro 
Corp. to expand the firm's Brazilian 
subsidiary, Ferro Enamel, S. A., Sao 
Paolo, and the Ferro Fiber Glass Division, 
located in Nashville, Tenn. The South 
American firm manufactures porcelain 
enamel, glaze frit, and color oxides for 
the ceramic and plastics industries; and 
seeks to diversify further its line of prod 
ucts. 

The Nashville plant recently completed 
a $1.5-million program, and is reported to 
be the world’s only integrated glass fiber 
plant capable of producing finished glass 
textiles from basic raw materials. Expan- 
sion here is due to increased demands by 
the reinforced plastics industry. 





Dow Acquires Extrusion Firm 


The common stock of Extruders, Inc., 
Hawthorne, Calif., has been purchased by 
Dow Chemical Co. A supplier of poly- 
ethylene film to West Coast markets, Ex- 
truders will continue to operate as a Dow 
subsidiary under the same management. 
The firm presently employs about 80 
persons. 
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Metal & Thermit's butyltin plant at Carrolton. 


Golden Anniversary 


Metal & Thermit Corp., New York, 
N. Y., producer of basic chemicals, heat 
and light stabilizers, and flame retardants 
for the plastics 
SOth anniversary this year with the open 
ing of an organo-metallic chemicals plant 
near Carrollton, Ky. The new facility will 
produce butyltin compounds through a 


industry, celebrates its 


method described as a modification of the 
Grignard process 


lsocyanate Markets To Double 


“Isocyanate consumption can be ex 
pected to reach 12-million pounds in 1958 
and will continue upward into the 40-50 
million pound range by 1960,” according 
to Joseph Marzak, manager of market 
research for Allied Chemical’s National 
Aniline division. “Consumption in 1957 
amounted to only slightly over 6-million 
pounds,” he added, pointing out that 
“future growth lay in the fields of iso 
cyanate-based coatings, potting compounds, 
adhesives, and textile treatment as well as 
in injection and compression molding. 

“Flexible urethane foams are finding 
more and more applications in the auto 
motive industry, as well as for bedding 
and furniture. Urethane coatings on wire 
and leather should reach 3-million gallons.” 
he predicted 





Plastics for Big Bertha 


Plastic cartridge cases for artillery shells 
are being produced in field-test quantities 
by Tube Turns Plastics, Inc., Louisville, 
Ky., under the terms of a development 
contract awarded that firm by the Naval 
Ordnance Laboratory, Silver Spring, Md. 
The shell cases, designed for the 105- 
millimeter howitzer, are undergoing actual 
test firings at the Army's Aberdeen Prov- 
ing Ground. 

Injection molded from Cycolac, a 
Marbon Chemical product, the shell com- 
ponents are required to withstand instan- 
taneous gas pressures ranging from 6,000- 
35,000 psi., and flame temperatures up to 
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4,000° F. The material has stood up so 
well under these conditions that, during 
earlier tests, some shells were re-used as 
many as six times. 

If adopted for permanent use in military 
applications, the Cycolac cartridge’s lighter 
weight will facilitate handling during 
transportation and at the gun-site. A non- 
strategic material, the plastic can be pro- 
duced in almost any color, with cost re- 
ductions as great as 25%. 





Information, Please 


A reference book entitled “Mechanical 
Fastening and Machining of Fibrous Glass 
Reinforced Plastics,” is being compiled and 
edited under the direction of T. B. Blevins, 
Owens-Corning Fiberglas Corp. Purpose 
of the project is to make available to 
industry a compendium of design data 
that will aid in the use of reinforced plastic 
aS an engineering material. 

Ihe editors have extended an open invi- 
tation to submit reports, photographs, and 
other data with the proviso that full 
credit (company and personal), in addition 
to a free copy of the book, will be given 
to everyone contributing useable informa- 
tion. All material should be marked to 
the attention of: Marshall D. Weiss 
Owens-Corning Fiberglas Corp., Rein- 
forced Plastics Laboratories, Ashton 
Rhode Island. 


Linear Polyethylene Venture 


Commercial production of high density 
polyethylene containers is being under 
taken by Owens-Illinois Glass Co., Toledo 
O., whose newly-developed product will 
be marketed to manufacturers of de- 
tergents, waxes, polishes, and related prod- 
ucts. Initial output, which will include 
bottle capacities from 12-32 ounces, will 
be delivered from the company’s Glass- 
boro, N. J. plant. 





Plastics Technology Courses 


In cooperation with the Newark section, 
Society of Plastics Engineers, Inc., three 
courses in plastics technology are being 
offered during the 1958 fall term by the 
Newark College of Engineering, Newark. 
N. J. Conducted under the supervision of 
experienced technical and engineering per- 
sonnel from industry, each course will 
meet one night a week beginning at 7:00 
P.M. 

[wo courses beginning September 11 
are: Process Properties of Plastics; and 
Extrusion of Plastics. The first includes a 
history of plastics, classification of ma- 
terial, chemical structure, sources of pri- 
mary raw materials, properties, and flow 
characteristics. Extrusion of Plastics will 
cover flow properties of thermoplastics in 


extrusion, design and construction of an 
extruder, maintenance and operation, take- 
off equipment, die design, and extrusion of 
monofilaments, film, sheeting, and sections. 
Both courses include a plant inspection 
trip. 

The third course, entitled Plastic Prod- 
uct Design, will start September 15. Ses- 
sions will be devoted to product require- 
ments, material selection, appearance, 
mechanical and electrical properties, heat 
and chemical resistance, compatibility, size 
and aesthetic aspects, parting lines and 
contours, shrinkage, holes, thread-under- 
cuts, and tolerances. 





Builds Production Facility 


A piant for the production of Teflon 
100-X is being constructed at Parkersburg, 
W. Va., by E. L. du Pont de Nemours & 
Co., Wilmington, Del. Representing an 
additional expansion to the company’s 
Washington Works location, the unit is 
scheduled for operation during the middle 
of 1959. 

Production of the FEP fluorocarbon 
resin will supplement the company’s line 
of TFE resins. Both are highly resistant 
to chemical attack, and exhibit nearly 
the same physical, electrical, and thermal 
properties. The TFE types are used in the 
manufacture of high-temperature insula 
tion, chemical-resistant hose and tubing. 
packing, and gaskets. The FEP materials 
will find initial application as jackets for 
coaxial and multiconductor cable, aircraft 
and industrial wiring, flexible and rigid 
printed circuits, electronic components 
tubing, and packaging for corrosive prod 
ucts 





A Decade of Transistors 


Marking the tenth anniversary of the 
introduction of transistors to the electronics 
world, Bell Telephone Laboratories, Mur- 
ray Hill, N. J., opened its doors June 17th 
to more than 100 members of the in- 
dustrial and consumer press. The all-day 
program commenced with a seminar re- 
viewing progress in transistor technology 
during the past decade; and concluded 
with a tour of the laboratories. 

Semiconductor electronics, as well as 
transistor applications in the Bell System, 
commercial, and military fields, were de 
scribed by Drs. M. J. Kelly, president; 
W. J. Pietenpol, director of development, 
semi-conductor devices; and J. P. Molnar, 
vice president, military development. The 
laboratory tour included demonstrations 
of ultra-high-frequency transistor opera- 
tion: contamination control of semi-con- 
ductor components; transmission of pulse 
code modulation; and other phases of 
semiconductor research and development 
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Leland M. White 


Leland M. White has been appointed di- 
rector of research and development for 
United States Rubber Co., replacing Sid- 
ney M. Cadwell who has retired after 39 
years of service. Dr. White joined the firm 
in 1940 as a research chemist, and has 
served as a group leader, department head, 
and assistant director of the department. 


Dewey H. Nelson has been appointed 
manager of the Becco Chemical division, 
Food Machinery & Chemical Corp., Buf- 
falo, N. Y. Former assistant divisional 
manager, he replaces Frederick A. Gilbert 
who has been appointed general. manager 
of FMC’s new inorganic chemicals depart- 
ment. 


Earl F. Miller has been named manager 
of General Tire & Rubber Co.'s chemical 
plant in Ashtabula, O. He replaces P. J. 
Wallace, who has been named production 
manager of the firm’s new synthetic rubber 
plant in Odessa, Tex. Mr. Miller formerly 
served in the manufacturing analysis de- 
partment. 





James R. Kallaher 


James R. Kallaher has been appointed 
to the new post of general sales manager 
for National Vulcanized Fibre Co. For- 
merly Chicago district sales manager, he 
has been with the firm since 1936. Suc- 
ceeding Mr. Kallaher is Donald W. Stew- 
art, who had been Boston district manager. 
New Manager in Boston is Ralph E. 
Bryant. 
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Harold A. Swanson has been elected 
vice president and to the board of di- 
rectors of Nopco Chemical Co., Harrison, 
N.J. Mr. Swanson is in charge of sales 
and laboratories for the firm's industrial 
and fine chemical divisions. 


Mario J. Petretti, former vice president 
in charge of engineering for Camfield Fi- 
berglass Plastics Corp., has joined Product 
Techniques, Inc., Hudson O. as_ vice 
president in charge of Midwestern sales. 
He will maintain headquarters in Grand 
Haven Mich. 


Harold B. Wright has been named to the 
new post of Royalite commercial products 
sales manager at the Chicago plant of 
U. S. Rubber Co. He joined the firm's 
footware and general products division in 
1951. 





John F. Bergin 


John F. Bergin has been elected a vice 
president of Rohm & Haas Co., Philadel- 
phia, Pa. He had headed the company’s 
patent department for many years, and was 
elected an assistant secretary in 1948. 


J. Philip Smith, general manager of 
Chas. Pfizer & Co.’s chemical sales divi- 
sion, has been elected to the firm’s board 
of directors. He joined the company in 
1933 as a production man in the organic 
acid department. 


F. J. Seider has been appointed manager 
of general services for Union Carbide 
Chemicals Co. J. N. Falkinburg replaces 
him as manager of the general sales office, 
and J. M. Sartorius and J. P. Galaba have 
been named assistant managers. 








Samuel Zuckerman 


Robert Cooney 


Samuel Zuckerman, plant superintendent 
in Brooklyn for H. Kohnstamm & Co., 
Inc., has been elected vice president of the 
firm. Dr. Zuckerman joined the firm in 
1936 as a chemist and has worked in 
control, production, sales service, and re- 
search. He became technical director of the 
organic color division in 1950 and plant 
superintendent in 1954. Robert Cooney 
has been appointed assistant vice president, 
a promotion from research supervisor. Dr. 
Cooney joined Kohnstamm in 1934 as a 
research chemist, and has served as a group 
leader. 


David S. Chatterton has joined the chem 
ical engineering staff of General Mills 
Central Research Laboratories, Minnea- 
polis, Minn 


Herbert W. Mason, Jr., has returned to 
Reichhold Chemicals Inc., as administra 
tive vice president after a year’s leave of 
absence. He first joined the firm in 1936 


Charles A. Lindsay has been elected 
vice president and general manager of 
Stauffer Chemical Co.'s molded products 
division. He joined the firm in 1943 as 
plant manager 


Edward J. Babis has been elected execu- 
tive vice president and general manager of 
American Molding Powder & Chemical 
Corp. He formerly served as credit man- 
ager and administrative assistant to the 
general manager 


Gerritt V. Lydecker has been named a 
molding materials technical sales represen- 
tative for Bakelite Co. From headquarters 
in Detroit, he will cover the Eastern Mich- 
igan area. 


Thomas L. Denney has been named gen- 
eral sales manager for Garlock Packing 
Co., Palmyra, N. Y. He previously served 
as special assistant to the marketing vice 
president, J. B. Sewell. 
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W. L. Vega has been elected vice presi- 
dent in charge of sales and advertising for 
American Plastics Co., a subsidiary of 
Heyden Newport Chemical Corp. He has 
served in all phases of plastics fabrication 
from film sealing to reinforced plastics 
molding, and for the last two years has 
been the firm's general sales manager. 


Rene Durr former manager of technical 
service at the Elizabeth, N. J., plant, has 
been named Western region manager of 
Reichhold Chemicals’ emulsion division. 
Other appointments within the division in- 
clude Arthur Gronet and John Bress as 
technical service representatives in Argo 
Ill., and Azusa, Calif., respectively 





Kenneth Perkins Franklin A. Park 


Kenneth Perkins, Franklin A. Park, 
Howard T. Peters, and Lloyd E. Raymond 
have been appointed senior process en- 
gineers on the production staff of Singer 
Mfg. Co., New York City. They will be 
responsible for investigating new materials, 
processed, and techniques. Mr. Perkins 
will be concerned with plastics and ad- 
hesives and Mr. Park will concentrate on 
foundry practices and shell molding. 


W. F. Munnikhuysen has retired as chair- 
man of the board of Koppers Co. Inc., a 
position he has held since 1955. He will 
remain a member of the board and a con- 
sultant to the company. Fred C. Foy has 
been elected to his former position. Mr. 
Foy was elected president in 1955, 


Jack Rebman has been appointed direc- 
tor of the newly-created research and ex- 
perimental department of Revell, Inc., Ven- 
ice, Calif. He is a former design specialist 
with Lockheed Aircraft Co. and was man- 
ager of product engineering for Lord Mfg. 
Co. 


Henry K. Chi has joined the research 
department of Monsanto Chemical Co.'s 
plastics division at Springfield, Mass. He 
was formerly employed by Ray-O-Vac. 
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Alex Mann 


Alex Mann has been appointed sales 
manager of vinyl bookbinding materials for 
General Tire & Rubber Co.'s Reshro divi- 
sion, Cranston, R. I. He will continue as 
product manager for Respro materials used 
in the handbag and novelty fields. Distri- 
butor for the Respro line is Sommers Plas- 
tic Products Co., of New York City. 


Arthur M. Pounds has been appointed 
supervisor of new product development at 
B. F. Goodrich Chemical Co.'s develop- 
ment center at Avon Lake, O. He joined 
the firm in 1948 as a junior development 
engineer, and has held various assign- 
ments in polymer development. He later 
became development engineer and senior 
technical man. 


William W. Tobin has been appointed 
technical sales representative for Geigy In- 
dustrial Chemicals, Ardsley, N.Y. A former 
New England salesman, he will represent 
the firm in the metropolitan New York 
area. 


Lewis W. Lubenow has been named 
sales manager for the semi-bulk handling 
department of Delta Tank Mfg. Co.'s ma- 
terials handling equipment division. 


Arthur Larson has been named a sales 
representative for Tee-Pak, Inc., covering 
the State of Illinois. He formerly served 
with Standard Oil Co. of Indiana. 


Andrew J. Paucek 


Andrew J. Paucek has been appointed to 
the newly-created position of manager for 
the plastics-assembly and mica-manufactur- 
ing plant of Sylvania Electric Products, 
Inc., located in Titusville, Pa. He joined 
the firm in 1950 as supervisor of quality 
control and has been serving as manufac- 
turing superintendent in Titusville. 








James C. Fish has been appointed mar- 
ket development representative by Du 
Pont’s fabrics division. He will be con- 
cerned with industrial applications for 
Armalon TFE-fluorocarbon felts. 


John E. Kiel and Stanley J. Thorsten 
have been named packaging films repre- 
sentatives in Chicago and Atlanta, respec- 
tively, for Goodyear Tire & Rubber Co.'s 
films & flooring division. 


John H. Foley will represent the plastics 
division of Reynolds Metals Co., in the 
Southeast. He will be responsible for sales 
of polyvinyl alcohol film and PVC film 
from southern New Jersey to Florida, and 
will maintain headquarters in Camden, 
N.J. 


Fred J. Stross, a research supervisor in 
Shell Development Co.'s Emeryville 
(Calif.) Research Center, has accepted 
chairmanship of a newly-formed group in 
the National Research Council-—Subcom- 
mittee of Definitions and Units and Modes 
of Publication in Gas Chromatography. 
This group will operate within the Analyti- 
cal Chemistry Committee of the Council's 
Division of Chemistry and Chemical Tech- 
nology. 





W. Mel Taylor 


W. Mel Taylor has joined F. J. Stokes 
Corp. as assistant to the vice president in 
charge of sales and marketing. For the 
past three years, he reorganized Reo Mo- 
tors’ distribution operations and served as 
the firm's Eastern regional manager. He 
also had served as vice president and di- 
rector with Autocar Co. 


James E. Skrna and John G. Senese 
have been appointed sales engineers for 
the plastics division of Dayton Rubber Co. 
They will cover the Midwest and Eastern 
territories, respectively. 


Edward Kodys has been appointed works 
manager, molded articles division, for Fos- 
ter Grant Co., Inc. Leominster Mass. 
Other appointments included Jack Berger 
as assistant works manager and Bernard 
McDowell as plant superintendent. 
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Names in the News (Cont'd.) 





Robert M. Ulmer has been appointed as- 
sistant general sales manager of Armstrong 
Cork Co.'s glass & closure division. He is 
succeeded as manager of glass container 
sales administration by Byron T. Petry. 


Nat C. Robertson has been elected vice 
president in charge of research & develop- 
ment for Spencer Chemical Co. He pre- 
viously served in the same capacity with 
Escambia Chemical Co. O. V. Luke has 
been named director of central research 
He formerly served as director of research 
for Celanese Corp. of America. 


Lewis C. Pape has been named general 
sales manager for Dayton Rubber Co.'s 
foam division. Former general sales man- 
ager for American Latex Products, Mr. 
Pape will direct activities from  head- 
quarters in Asheville, N.« 


Arthur G. Pinard has been appointed 
manager of industrial products department, 
Canadian Resins & Chemicals, Ltd., Mon- 
treal Que. He previously sales 
supervisor for resin and chemical prod- 
ucts. Edward A. Clout former sales super 
visor for granular products, has been 
named supervisor for the calendered ma- 
terrals division 


served as 


Donald D. Pascal has been. elected 
president and chief administrative officer 
of National Starch Products, Inc. Formerly 
executive vice president, he replaces Frank 
Greenwall who has been clected chairman 
of the board and chief executive officer 
James Dillon has been elected senior vice 
president, and will be responsible for ex- 
ploring and developing new fields of com- 
pany activity. 


R. G. Luskin has been appointed West 
Coast district manager for Goodyear Tire 
& Rubber Co.'s chemical division. From 
headquarters in Los Angeles, he will di- 
rect activities of the Los Angeles, San 
Francisco, and Portland offices. Prior to 
this assignment Mr. Luskin was a special 
representative in the Southwest. 


Mol-Rez Division, American Petrochem- 
ical Corp., has appointed Meyer Materials, 
Indianapolis, Ind., and Thompson Hay- 
ward Chemical Co., Kansas City, Mo., as 
sales representatives for its Pleogen poly- 
ester resins. Branches of the latter firm 
and the respective managers are as follows: 
Dallas, Tex., F. W. Ruffi; Denver, Colo.. 
K. K. Dunham; Houston, Tex., Clark 
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Miller; Little Rock, Ark., R. F. Wagner; 
Lubbock, Tex., Bill Swart; Memphis, Tenn., 
E. F. Bouldin; New Orleans, La., R. C. 
Allen; Oklahoma City, Okla., C. L. Hel- 
bing; Omaha, Nebr., Max Mason; San An- 
tonio, Tex., Fred Wright; Shreveport, La., 
William Lonnecker; St. Louis, Mo., Morton 
Meyer; Tulsa, Okla., G. F. Harrington; 
Wichita. Kans., C. F. Potts; and Kansas 
City Mo., F. M. Goodwin. 





Richard Rouviere 


Richard Rouviere has been appointed to 
the newly-created position of regional sales 
manager for Devcon Corp., in the North- 


eastern states and Canada. He formerly 
served as market extension engineer for 
all of the United States and Canada. 


Edmond S. Bauer has been named an 
associate in Monsanto Chemical Co.'s 
plastics division development department 


ELECTRICAL 





Since 1955, he had been serving as assist- 
ant director of sales for resin products. 
Samuel C. Finnell, Jr., has been appointed 
director of marketing for the company’s 
overseas division. His former title was di- 
rector of plastics sales. Richard D. Sullivan 
replaces Mr. Finnell. 


Philip J. Rodgers has been appointed a 
technical representative for Claremont Pig- 
ment Dispersion Corp. He will service 
gravure and flexographic printers, as well 
as vinyl compounders in the New York 
Metropolitan area. 


Donald L. McCuen has joined the in 
dustrial chemicals division of Pittsburgh 
Coke & Chemical Co., as sales representa- 
tive. Working the Philadelphia territory, 
he succeeds Walter H. Daub, who returns 
to Pittsburgh with the product 
ment section. 


develop- 


E. J. Tolle has joined Instron Engineer- 
ing Corp., as sales manager. He formerly 
served as sales education and training man- 
ager for General Aniline & Film’s Ozalid 
division. Robert O. Smith has joined the 
firm in the capacity of production manager 
Mr. Smith had been a management con 
sultant for Bromfield Associates 
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German Plastics Progress 


The plastics industry in Germany made 
further advances during 1957. Total out- 
put of plastic materials in 1957 came to 
589,288 tons, as compared with 521,363 
tons the year before. The following table 
compares production of the principal 
types of plastics in the two years: 


1957 1956 


Cellulose derivatives and 
Celluloid 78,858 64,436 

Condensation products .233,279 195,734 

Polymerization products 277,151 261,193 


Total... 589,288 521,363 








Manufacturers of plastic goods reported 
sales with a total value of 1.6-billion DM 
in 1957, as compared with 1.2-billion DM 
the previous year, representing an in- 
crease of about 34%. 

Exports of manufacturers of plastics 
rose by 32% from 178,000,000 DM in 
1956 to 236,000,000 DM in 1957. Pre- 
liminary figures indicate that production 
of plastic film accounted for 15% of total 
output of plastic products, and electrical 
parts for 12%. Production of packaging 
materials made considerable headway dur- 
ing 1957, so that this line represented 
10% of total plastic manufactures. Output 
of pipe, tubing, and profiles doubled in 
1957 over the preceding year, and foamed 
materials found many new outlets. 





Plastoglass 


A new glass-reinforced vinyl material 
has been put on the market by the Eng- 
lish firm, Storey’s of Lancaster. Plasto- 
glass, as it is called, is a composite ma- 
terial consisting of a fine, net-like web 
of glass fiber between two sheets of vinyl 
film. This material is said to have very 
high tensile strength, good dimensional 
stability and abrasion resistance, and 
resistance to ultra-violet light, weathering, 
mildew, rot, and chemicals. It is avail- 
able in several grades including a relative- 
ly open-weave for general purposes, a 
grade for luggage, and a more compact 
and heavier material for heavy-duty and 
industrial purposes. It can be heat-welded 
to produce sturdy inflatable articles, and 
lends itself to decorative color printing. 
Applications suggested are for tents, 
waterproof covers for machines and the 
like, luggage, deck-chairs or other out- 
door furniture, ducting, canoes, inflatable 
dinghies, etc. 
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Plastics in South Africa 


The plastics industry in South Africa 
continued to make progress in 1957, re- 
ports from various sources reveal. Sales 
increased markedly over those for 1956, 
and preliminary figures indicate a further 
increase in demand during the first quarter 
of 1958. At the same time, easier import 
regulations are disturbing local manu- 
facturers who complain of competition 
from countries with low-wage scales. 

Among new items made in South 
Africa are: plastic roller stamps, designed 
to be used without ink pads and claimed 
to give 1,000 impressions without need 
for fresh inking; illuminated plastic ad- 
vertising displays; polyethylene  doilies 
and shopping baskets; Perspex bowles; 
vinyl dolls; floor tiles; acoustic tiles; bricks 
of a foamed white plastic understood to 
have a polystyrene base; PVC industrial 
gloves in tubing; and cotton and duck 
fabrics coated with PVC paste for water- 
proof garments used in mining, fishing, 
canneries, and other industries where 
hard-wearing protective clothing is needed. 

Unsupported plastic sheet and film in 
various thicknesses and colors for a wide 
range of applications are to be produced 
by African Explosives & Chemical In- 
dustries, Ltd., which reportedly has spent 
about $750,000 on new equipment for 
the purpose at their plant near Cape 
Town. These materials, for which there 
is a growing demand, hitherto had to be 
imported. 

The inereasing demand for Panelyte 
laminated plastic surfacing material by 
the local hardware and building trades led 
the firm that formerly imported it to be- 
gin manufacturing it in South Africa under 
license from the American company. 

Under License also is being produced 
Metalloplastic liquid metallic zinc for cold 
galvanizing. This is a combination of 
powdered zinc, plastic compounds, and 
solvents, that is sprayed onto parts or 
objects already in position. 

The Sagex group of Swiss industrialists 
has established a branch plant near Cape 
Town for the production of various plas- 
tic products. This plant began operating 
at the end of last year. Managers, tech- 
nicians, foremen, and apparently even 
some of the workers were brought out 
from Switzerland, as was the up-to-date 
equipment. Among the items to be made 
are polystyrene-based insulations, PVC 
wall covering, and polyethylene hand 
rails. 








Polyethylene Pipe Prevents 
Freezing-up of Waterways 


The well-known fact that the density of 
water is highest at 4° C. so that ice, which 
is formed at 0° C. and has a lower den- 
sity, floats on a warmer layer of water, 
is the basis of a Swedish system which 
uses flexible polyethylene pipe to reduce 
to a minimum the freezing-up of harbors, 
lakes, canals, and other waterways. 

The pipe is perforated at intervals of 
a few yards and is anchored under water 
at a sufficient height from the bottom to 
prevent contact with ooze and mud and, 
hence, clogging of the holes. Air blown 
into the pipe by a small compressor 
escapes through these perforations, setting 
up an eddy that constantly stirs the 
warmer water up from the lower depths 
to the surface, preventing the formation 
of ice. 

The principle is not new, since earlier 
experiments with galvanized iron pipe 
had been carried out from time to time, 
but these were not successful because the 
pipe corroded and the perforations be- 
came clogged with rust and ooze. More- 
over, the rigid iron pipe did not con- 
form easily to the variable surfaces of 
water-beds. Large-scale application of the 


‘method. therefore, did not become prac- 


ticable until the advent of the flexible 
polyethylene pipe 

This system also appears to have been 
used advantageously in tests in Canada, 
where it was applied to fish ponds 





Plastics in Brazil 


Domestic production of resins increased 
22% in 1956, and imports decreased by 
10%. Local production accounted for 79% 
of Brazil's needs that year, which amounted 
to 23,100 metric tons. New fields are 
opening up, and large sums are being in 
vested in new installations. The majority 
of these are in the State of Sao Paolo, the 
center of the Brazilian plastics industry. 





Plastics in Cuba 


Resins are not produced in Cuba, its 
plastics industry being restricted to nine 
injection molding firms, four compression 
molders, and four extruders (two of which 
are U. S. subsidiaries). Consumption seems 
to be increasing about 5% annually, and 
practically all of the materials used are 
imported from the United States. These 
amounted to approximately 4.5-million 
pounds in 1955. 

The Cuban processing industry maintains 
a close relationship with U. S. industry 
through exclusive representatives in Cuba. 
There is no significant foreign investment, 
although several subsidiaries of American 
rubber-products are among the plastics- 
processing firms. Arrangements are made 
regularly with U. S. and Mexican manu- 
facturers for the rental of molds. 
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High Density Polyethylene 


A high density polyethylene, trade- 
named Boltathene, has been placed on the 
market by General Tire & Rubber Co.'s 
Bolta Products division. The material is 
available in sheets up to 70 inches in 
width; thicknesses from six to 70 gage; 
and conforms to the following specifica- 
tions: 


Property ASTM Test Method 





Melt Index .2-0.5 1D1238-S52T 
Density 0.96 
Izod Impact, f{t.-lb. in 

notch 4-5 1D256-54T 
Tensile strength, ps 3500-4500 D412-S1T DieC 
Elongation, % 40-200 D412-S1T Die C 
Brittleness Temp. *! 106 to —1801D746-S55T 
Flammability. in./min. 0.8-1.1 1635-44 
Hardness. Shore D 60-70 
Heat distortion temp., 

264 psi. *I 120 1648-45T 

at 66 pel. °F. ......170 
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Loadable Chemical Adsorbents 


Many of the accelerators and catalysts 
used in curing plastics have been chosen 
not so much for being ideally suited for 
the reaction, but for their relatively low 
volatility, toxicity, and flammability. Al- 
though peroxides and ammonia have been 
used, their immediate incorporation gives 
a material with a poor pot life and prac- 
tically no storageability. This necessitates 
the use of a two-component system. 

Linde Co. has come up with a series 
of products which promise to allow com- 
mercial use of some of the more rapid, 
volatile and flammable accelerators and 
hardeners. Called Molecular Sieves, they 
are man-made crystalline alumino-silicates 
which act as adsorbents. Chemically 
similar to many natural clays and feldspars, 
they belong to the zeolite class of minerals 
which are characterized by their ability to 
undergo dehydration with little or no 


change in their crystal structure. Dehy- 
drated, the crystals are interlaced with 
regularly-spaced channels or molecular 


pores which comprise almost 50% of their 
total volume. 

Anhydrous molecular sieve crystals have 
a strong tendency to recapture water 
molecules or, if unavailable, polar mole- 
cules such as the very polar curing agents 
for resins and rubbers. Linde has loaded 
a large number of such compounds, in- 
cluding amines and peroxides, onto mole- 
cular sieves and evaluated them as latent 
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curing aids. They are, in a sense, isolated 
from the rest of the formulation during 
storage and initial processing, and are 
released only by the application of heat or 
by displacement with a more strongly- 
adsorbable material. 

At present, four of the five com- 
mercially-available sieves are rubber ac- 
celerators; however, CW-2015 is a diter- 
tiary butyl peroxide used in curing rigid 
vinyl plastisols and epoxy resins. When 
used as a curing agent for epoxies, it 
gives increased storage stability and, in 
many cases, allows the use of a one- 
component system. This same feature is 
carried over into plastisol formulations 
plasticized with a monomeric material 
such as Union Carbide Chemical’s Mono- 
mer MG-1. Here, the processor is effecting 
a diester polymerization through a per 
oxide catalyst. The end product is a 
plastisol of unusual hardness, dryness, and 
strength. Here again, pot life and storage- 
ability would be negligible were it not for 
the “tying-in” of the highly volatile 
peroxide. 

Addition of benzoyl peroxide to Mono- 
mer MG-1 will cause gelling in less than 
five days at 122° F.; less than 20 minutes 
at 210° F. When CW-2015 is used as the 
catalyst, however, there is little change 
after 15 days at 122° F.; or after eight 
hours at 210° F. Implications are obvious 
when one considers that a hard resin 
is formed with either catalyst after five 
minutes at 350° F. Harwick Standard will 
be the exclusive distributor for the mole- 
cular sieves, which have adsorptive Ca- 
pacities up to 20-30 weight percent. 
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Glass-Epoxy Laminate 


Rolled copper foil is being applied to 
a recently-developed glass-epoxy laminate, 
to form an improved version of Taylor 
Fibre Co.'s copper clad laminates for 
printed circuits. Designated GEC-500, the 
material is furnished plain or with copper 
cladding on one or both sides. The lamin- 
ate exhibits low moisture absorption, ex- 
cellent. chemical resistance and insulation 
properties, low dielectric loss, and high 
mechanical strength. 

The foil is bonded to the base laminate 
with an applied adhesive, or by making 
use of the natural adhesive properties of 
the epoxy resin. The latter grade is partic- 


ularly useful where prolonged exposure to 


corrosive electrolytes is necessary. Hot 
solder tests on both types show that no 
blistering occurs when GEC-500 grades 
floated for more than 20 seconds, copper 
side down, in solder at 500° F. Oven tests 
revealed no blistering after a 30-minute 
exposure at 252° F. 

The base laminate meets the require- 
ments of M!IL-P-18177A, and withstands 
discoloration when placed in various plat- 
ing and etching baths. It is available in 
sheets measuring approximately 37 by 39 
inches, with thicknesses ranging from 
0.010-1% inches; and rods in diameters 
from %-1% inches. Copper-clad grades 
measure 36 by 48 inches, and have thick- 
nesses from 0.015-1 inch, inclusive. 
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Epoxide Casting Resin 

A one-component, epoxide casting resin 
and impregnant, designated Stycast 2980, 
has been placed on the market by Emerson 
& Cuming, Inc. Used directly as supplied, 
the resin requires no additional curing 
agent, and can be used to impregnate 
and embed large metal objects such as 
transformers. 
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New Materials (Cont'd.) 





Stycast 2980 is self-extinguishing after 
the application of flame. It withstands 
severe temperature cycling without crack- 
ing, and can be used in applications where 
temperatures may range from —70 to 400° 
F. A summary of its physical properties 
follows: 


Flexural strength, psi. oo 15,000 
modulus, psi. . 43x10 
Water absorption (7 days), % <0.1 
Dielectric constant, approx. ; 3.4 
Dissipation factor .... <0.015 
Volume resistivity (ohm-cm.), 70° F. ....2.3 x 10% 
300° F .....6 10% 
Dielectric strength, volts/mil . 425 
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Epoxy Casting Materials 


A series of epoxy casting, encapsulating, 
and embedding compounds, developed by 
Minneapolis-Honeywell Regulator Co.'s 
plastics products department and formerly 
used only in the manufacture of that com- 
pany’s control devices, has been made 
available recently to industry. The several 
types currently on the market are sold 
under the tradenames Sealcast and Seal- 
foam. 

Sealcast 501 is a general purpose grade 
having room temperature handling and 
curing characteristics. It incorporates an 
inert filler which imparts a low shrinkage 
and thermal expansion coefficient, and is 
suitable for use in ambient temperatures 
up to 200° F. It cures to form a hard 
solid with a volume resistivity of 7 x 1014 
ohm-cm. 

Sealcast 502, a high-temperature-resistant 
potting compound, cures at 150-200° F., 
and is designed for the embedment and 
encapsulation of electronic components. 
Characterized by a volume resistivity of 
16 x 1014 ohm-cm., this material may be 
used in temperatures ranging from —100 
to 350° F. 

A hermetic sealing material, designed 
for use around terminal wires and con- 
nector contacts, Sealcast 503 exhibits ex- 
cellent resistance to thermal shock at 
temperatures below 250° F. It adheres well 
to most metals and to many other plastics, 
and has a volume resistivity of 14 x 1014 
ohm-cm. 

Sealcast 504 is compounded for use in 
high temperature applications and where 
machining operations on the finished part 
are necessary. Temperature range is up 
to 350° F., and volume resistivity is 
12 x 1014 ohm-cm. 

An unfilled resin curing at room tem- 
perature, Sealcast 505 can be used where a 
fairly high thermal expansion can be 
tolerated. It can be used to make fiber 
glass parts by hand lay-up methods, and 
will serve as an adhesive for metal, glass, 
and thermosetting plastics. With an operat- 
ing temperature range up 200° F., grade 
505’s volume resistivity is greater than 
2 x 1014 ohm-cm. 

Sealfoam 601 is a two-component cast- 


670 


ing resin curing at about 225° F. A shock- 
proofing and thermal insulation material, 
its use is restricted to small components 
because of the fairly high exotherm pro- 
duced during foaming. This material 
softens at 291° F., and has an insulation 
resistance greater than 10!2 ohms. 

A single-component, ready-to-use foam- 
ing resin, supplied as a free flowing 
powder, Sealfoam 603 is activated at 175- 
225° F. It first melts, then foams, and 
finally cures. In addition to encapsulation 
applications, this material can be used in 
the fabrication of thermal and acoustic 
insulation materials; and in the foaming of 
both reinforced and non-reinforced struc- 
tural members including wall panel, doors, 
and similar components. Softening temp- 
erature is 226° F., and insulation resistance 
at 73° F. is greater than 10!2 ohms. 

Post-curing is not essential for the cast- 
ing resins, although it is recommended 
where optimum properties are required. All 
of the compounds have a shelf-life of 
one to two years under normal storage 
conditions. 


Readers’ Service Item 5 





Two PVC Plasticizers 


Primary and secondary PVC plasticizers, 
known respectively as Abcoflex A and 
Abcoflex B, have been placed on the 
market by Abco Chemical Co. The 
plasticizers are clear, viscous resins, suit- 
able for use as stabilizers in vinyl foams 
to whch they impart good tensile strength 
and elongation properties. 

The secondary plasticizer, Abcoflex B, 
may be used in conjunction with the com- 
pany’s “A” compound, or with any other 
primary plasticizer. Both types are resist- 
ant to ultra-violet light degradation and 
soapy water; and exhibit low migration 
and volatility properties. A summary of 
their physical characteristics follows: 


Abcofiex A Abcofiex B 


Acid value, approx 1 1 
Specific gravity, 25° C 1.03 1.17 
Weight, 1bs./gal 8.3 9.8 
Refractive index, 25° ¢ 1.4859 1.4948 
Freezing pt. °F. , 14 P 14 
Viscositv, cps. 63,000 590,000 
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Primary Vinyl Plasticizer 


A fast-fusing primary plasticizer for 
PVC which is said to impart good general 
purpose properties to floor tile, plastisols, 
film, sheeting, and extrusions has been 
introduced by Monsanto Chemical Co.'s 
organic chemicals division. Trademarked 
Sanitizer 165, the material is a mixed 


alcohol phthalate offering beat and light 
stability and low-temperature flexibility 
equal to that of dioctyl phthalate. Volatility 
is slightly higher, but considerably lower 
than butyl octyl phthalate. 

Shown below is a comparison of Sani- 
tizer 165 to DOP and butyl octyl phthalate 
at a 67 PHR plasticizer level: 





Santicizer , Butyl octyl 
165 DOP onthalate 

Low temperature flex, ate 

Tre°C 40 39 39 
Volatility % loss 10.6 48 16 
Hardness, Shore A 75 73 75 

After aging 7$ 73 83 
Water extraction, 

% absorbed 0.52 0.4 0.55 

% solubles extracted 0.02 0.02 0.06 
Kerosene extraction, 

“© loss >} 4 20 


Tentative specifications are listed for 
Saniticizer 165 as follows: 


Acidity, meq/100 grams 0.12 


Color, APHA 30 
Moisture content, 

“To max 0.12 
Refractive index 1. 484-1,.487 
Specific gravity 0 989-0.994 
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Epoxy Flexibilizer-Hardener 


A catalyst for the following liquid epoxy 
resins: Ciba’s Araldite 6010, Bakelite’s 
ERL 2774, Jones-Babney's Epi-Rez 510, or 
Shell's Epon 828, has been developed by 
Lancaster Chemical Corp. Designated 
Lancast-A, the material is recommended 
for use in the ratio of 67 parts to 100 
parts resin. This proportion can be lowered 
to 50 parts or raised to 100 parts as the 
desired end properties warrant. 

In appearance, Lancast-A is a clear 
liquid, and has the lowest viscosity of the 
flexibilizer-hardeners—six poises at 80° F. 
It reportedly has a very low toxicity. Spe 
cific gravity is 0.95, and the material 
weighs approximately 7.9 pounds per 
gallon. 
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Nylon Extrusion Compound 


A high-melt-viscosity nylon compound, 
developed for the extrusion of large shapes, 
has been placed on the market by plastic 
and coal chemicals division, Allied Chem- 
ical Corp. A Plaskon product, designated 
8205, the nylon can be extruded at stock 
temperatures ranging from 450-550° F. 

Supplied in the form of cylindrical 
granules measuring 0.1 by 0.1 inch, the 
material lends itself to even stock tempera- 
ture control, and produces a homogeneous 
melt facilitating the production of end 
products with close dimensional tolerances. 
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Its high-melt viscosity is retained through 
successive regrinds and, with proper han- 
dling, it can be re-extruded several times. 

The compound is expected to find appli- 
cation in the extrusion of structural forms 
where light weight and moderate strength 
are required; air and exhaust ducts used 
in the handling of corrosive, poisonous, 
or solvent fumes; and in pipes, tubing, 
tapes, and other engineering components. 
Packaged under inert gas in 25-pound, 
air-tight, containers, Plaskon Nylon 8205 
conforms to the following physical specifi- 
cations. 


Tests conducted after conditioning for 
48 hrs., at 73° F., and 50% R.H.: 


Tensile strength 
Yield point, psi. 8.500 
Ultimate, psi 12,000 
Elongation, % 200 
Flexural strength, psi 14,000 
Modulus, psi. 330,000 
Specific gravity 1.13 
Shear strength 8.200 


Tests conducted after conditioning for 


96 hrs., at 73° F., and 50% R.H.: 

Izod impact, ft.-Ib./in. notch 1.2 
Heat distortion temp., 264 psi., “I 149 
Hardness, Rockwell R 118 


Tests conducted after conditioning for 
16 hrs., at 122° F.: 


Deformation under load, % 
122° F., 2,000 psi 1.2 
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Low Temperature Adhesive 


A two-component, internal-setting ad- 
hesive for bonding rigid insulations such 
as expanded polystyrene, cork, and rock 
cork, has been introduced under the 
tradename Insulgrip, by Borden Chemical 
Co.'s coatings and adhesives department. 
Component ingredients include an asphalt 
fluxing oil and a powdered aggregate; the 
two being blended just prior to application. 

Black, mild-odored, and non-toxic, In- 
sulgrip is applied with a trowel and dries 
in “ to three or four days to form a 
strong, waterproof bond. It may be stored 
indefinitely in an unopened package, but 
after blending must be used within 15-30 
minutes. Since lower temperatures delay 
the set of the material and permit longer 
working time, application is best achieved 
near 50° F. 

The adhesive is supplied in unit form 
consisting of a five gallon pail (40 pounds) 
of thermoplastic flux, and one 60-pound 
bag containing a dry blend of resins and 
mineral fibers. One pound of the material 
will give a “s-inch coating over a one 
square foot area. 
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Reinforced Plastics Lacquer 


A transparent lacquer for coating either 
corrugated or flat panels of glass-rein- 
forced polyesters has been introduced by 
the Durez Plastics division of Hooker 
Chemical Corp. Called Hetrolac 105, the 
material has been subjected to severe and 
lengthy exposure tests and was shown to 
inhibit discoloration and other degradation. 

Clear, non-pigmented panels were coated 
with 0.2-mil thicknesses of Hetrolac 105, 
and exposed at a 45° angle facing south 
in Miami, Fla. After 1/2 years, the panels 
showed no effects of the weathering. White 
pigmented panels, tested under the same 
conditions, also showed no adverse effects. 
They passed repeated 180° angle flexing 





tests at room temperature, at —13° F., and 
at +176° F., with no signs of coating fail- 
ure. 

Hetrolac 105 can be brushed or sprayed, 
will dry tack-free in 5-10 minutes, and can 
be stored indefinitely in closed containers. 
It can be used over old panels to seal-in 
exposed glass fibers and retard further 
deterioration. The lacquer should be used 
as supplied, and the panel surfaces should 
be clean and dry. 
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VANSTAY 


Vinyl heat and light stabilizers 





Our trade mark of 12 years standing came 
into being with VANSTAY L, the first 
nontoxic light stabilizer for Vinyls. 


Today, the VANSTAY line includes a 
number of materials developed to keep 
pace with Industry’s demands for higher 
temperature Vinyl protection in process 


and in service. 


Expanded research and technical service can 
be of immediate assistance in solving your 
Vinyl stabilization problems. 


R. T. Vanderbilt Co., Inc. 


230 PARK AVENUE 


NEW YORK 17, N. Y. 
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Nuclear Systems’ Model A Hotrodder. 


Cobalt-60 Irradiator 


A self-contained gamma radiation tool, 
utilizing up to 25,000 curies of cobalt-60, 
has been developed by Budd Co.’s Nuclear 
Systems division. Called Model A Hot- 
rodder, this unit can be installed with 
complete safety in any position where floor 
loading requirements can be met. No aux- 
iliary radiation monitoring, extra shielding, 
or remote handling equipment are required. 

The Hotrodder has an irradiation cham- 
ber sufficiently large to receive samples 10 
inches in diameter by 10 inches in length. 
Outer construction is of stainless steel, and 
a filling of pure, void-free lead acts as a 
shield. The 25,000-curie radiation source 
is in the form of a rod measuring %- 
inch in diameter by 17 inches in length. 
This shape is said to allow a greater 
versatility in flux configurations than does 
the conventional annular shaped source. 
For instance, if the sample is rotated on an 
axis parallel to that of the rod, the effect 
is the same as though it had been placed 
in an annular source whose radius is equal 
to the centerline separation between them. 

Automatic features of the unit simplify 
operation. After the sample has been in- 
serted in the irradiation chamber, the op- 
erator pushes a single button on the 
control console; the chamber door closes, 
and the radiation source moves into posi- 
tion. The amount of exposure is controlled 
by a timer which can be preset to various 
intervals ranging from less than one min- 
ute to 120 hours. Both the chamber door, 
and the source mechanism are provided 
with electrical and mechanical interlocks 
which prevent the source being moved into 
the exposed position while the sample door 
is open. 

Model A is designed to stand approxi- 
mately five feet above, and 2% feet below 
the floor level; occupies an area of 2% 
by 7% feet; and weighs about seven tons. 
Although units may be wired for any 
available power source, the standard mod- 
els call 110 volt, 220 cycle, a.c. Tubular 
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access parts permit the sample to be con- 
nected with outside water, gas, or electrical 
lines during irradiation. 
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Urethane Foam Mixer 

A urethane foam mixer, designed spe- 
cifically for intermittent mixing operations 
required in the production of molded 
parts, has been developed by Newton 
Tool & Mfg. Co., and is being marketed 
through Isocyanate Products, Inc. The 
device consists of a resin metering unit 
and an on-off type mixing head which 
can be pre-set to operate through a range 
of time cycles. 

The metering unit is enclosed in a cab- 
inet measuring 54 inches in length, 32 
inches in width, and 40 inches in height. 
The cabinet is mounted on four, locking 
swivel casters; with one end angled at 
45° to provide a panel board for neces- 
sary indicators and controls. 

The metering unit itself is made up 
of two main systems; one for handling 
resin, and the other for catalyst. During 
operation, a 10-gallon storage tank and 
a two-gallon stainless steel reservoir grav- 
ity-fed resin and catalyst, respectively, 
to two separate  positive-displacement 
pumps. Moving at rates ranging from 
42-10 pounds per minute, the resin trav- 





Newton Tool & Mfg. foam mixer. 


els through a heat exchanger, and finally 
through a three-way Teflon plug valve 
with which it may -be recycled to the 
resin pot or diverted to the mixing head. 
Upon discharge from its pump, the cata- 
lyst is metered through a flow-rater be- 
fore being combined with the resin. 

The mixing head is the focal point of 
the two material paths, and is adapted 
to reseive several variable speed drive 
systems. Resin and catalyst are drawn 
into the mixing chamber by a _ triple- 
sectioned blade which serves to blend the 
materials and expel them. 


Readers’ Service ltem 21 








Nemco plastics weighfeeder 


Plug-In Plastics Weighfeeder 


A new weighfeeder which is adjustable 
to all makes of plastic injection molding 
machines is available from Rainville Co., 
Inc. Designed and built by New England 
Engineering & Mfg. Co., the unit requires 
no air piping and needs only to be 
plugged-into any convenient socket. 

The weighing scale has two sets of clear 
graduations and two balancing weights 
for regular amd micro settings, with a 
guaranteed accuracy of +1 gram. A pat- 
ented electrical compensator monitors 
every shot. Lower mold-locking pressure 
can be used, and 100% increases in pro- 
jected molding area are reported. 
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Extension Shaft Fans 


A line of axial flow, extension shaft 
fans for exhausting contaminated fumes 
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The Propellair Type CE industrial fan. 


from installations requiring isolation of 
the fan motor and the air stream have 
been placed on the market by Propellair 
Div., Robbins & Myers, Inc. Designated 
Type CE, the fans are non-overloading 
and suitable for use over a wide range 
of operating conditions. 

Propellers are available in various 
multi-blade, air-foil designs. They are 
made of cast aluminum-magnesium alloy, 
fitted with heavy-duty flexible couplings 
and oversized drive shafts and bearing 
assemblies. Bearings are sealed and pre- 
lubricated with silicone grease for serv- 
ice up to 200° F. For higher tempera- 
tures, shaft cooling and lubricable bear- 
ings are recommended. 

Drive motors are available in a vari- 
ety of types for a.c. or d.c. power sources; 
and in explosion-proof, totally enclosed, 
and glass insulated constructions. Over 
the standard size range (12-60 inches in 
diameter), the fans deliver free-air quan- 
tities beginning at a maximum 1,600 cfm. 


for the smallest model, and reaching 
79,000 cfm. for the largest. Extension 
shafts can be supplied in lengths from 
16-66 inches 
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Pneumatic Feed Attachment 
A pneumatically operated device for re- 


EN, 








Opened, the bin compartment reveals an air 
evacuator used to actuate the Loadamatic. 


Piping is shown, leading to the machine 
hopper. 
July, 1958 


turning granulated materials from a be- 
side-the-press granulator directly to the 
hopper of an injection molding or ex- 
trusion machine is available from Ball & 
Jewell, for use with their Marvel series 
granulators. Called Loadamatic, the ac- 
cessory eliminates manual transfer of ma- 
terials through the introduction of a low 
pressure pneumatic system which removes 
the material as it is ground and forces 
it through a pipe to the machine-hopper. 

Operating capacity of the Loadamatic 
depends on that of the granulator which, 
in turn, is available with production rates 
of 75-, 200-, 300-, and 400-pounds per 
hour. Components of the device are self- 
contained within the bin compartment of 
the granulator and add approximately 


15-25 pounds to its weight, depending 
the size of the machine. There is 


on 
no 


change in the basic floor dimensions re- 


quired. 
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Bench Injection Machine 


A hand-operated, bench type, injection 
molding machine, designed for production 
runs at speeds up to 400 shots per hour, 
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MAPICO Synthetic Iron 
Oxides are so light-fast 
and chemically stable they 
can resist weather literally 


for centuries. 


For Progress 
in Colloids 






































Permanence is the word for 
MAPICO’S® wide range of acid and 
alkali resistant pigments... with the 
high ultraviolet opacity that is an 
important factor in preserving plas- 
tics. MAPICO colors can take years 
of exposure to intense sunlight... in 
automobile upholstery, coated textiles, 
roofing, plastic flooring, luggage stocks 
and endless other materials. 


And the wide range of MAPICO col- 
ors includes combinations with special 
characteristics ... utterly uniform... 
dependable in performance, because 
they are synthesized in modern fac- 
tories under precise, exacting controls. 


Select the MAPICO pigment best 
suited to your needs—in completely 
stable reds, yellows, tans, browns or 
blacks—and you will be supplied 
promptly from a coast-to-coast net- 
work of warehouses. For any ques- 
tions or technical assistance on your 
proposed application...write...today! 





COLUMBIAN CARBON COMPANY 


380 Madison Avenue, New York 17, N. Y. 


CARBON BLACKS * 
COLUMBIAN Corbon Blacks are available in 


SYNTHETIC IRON OXIDES - 


DISPERSIONS 
three forms: POWDER * BEADS * DISPERSIONS 
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S. R. Seymour's bench model injection mold- 
ing machine. 


has been placed on the market by the 
British firm, S. R. Seymour & Co., Ltd. 
The unit incorporates a semi-automatic 
hopper feed, and a lever-operated vice- 
ejector which opens the mold and ejects 
the finished part in one operation. 
Provision is made for both horizontal 
and vertical adjustments so that a variety 
of mold sizes can be accommodated. A 
thermostatically-controlled heating unit 
draws 250 watts, and requires a 220/240 
volt a.c. power source. Operating tempera- 
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COMPRESSION MOLDING PRESS 


LITTE- 


tures range from 0-300° C., and the system 
is provided with a neon warning light and 
thermometer. 

The machine is provided with a sturdy 
cast base and head; nickel-chrome steel 
cylinder and ram; and is finished in antique 
bronze. Other specifications include: 


Ram, dia., in 0.807 
Length, in 2.812 
Platen area, in SF 

Daylight opening, max., in 5 
Min., in 3.125 

Cylinder cap., gms 21 

Recommended shot, max., gms_ 15 
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Induction Heated Extruder 


A series of induction heated extruders 
capable of producing higher quality, closer 
tolerance extrusions through finer temper- 
ature control have been developed by Na- 
tional Rubber Machinery Co. Similar in 
basic design to the company’s standard 
machines, the redesigned series differs 
primarily in the incorporation of induc- 
tion heaters which cause heat to Originate 
within the walls of the cylinder rather 
than at an outside source. 

Induction heaters make use of the 
expanding and collapsing magnetic fields 
generated about a conductor carrying an 
alternating current. When the field pene- 


it costs no more for “tailored to the job” PRESSES 


E ENGINE & MFG. CO. 


+ RUBBER + PLASTICS © FIBERGLASS * WOOD PRODUCTS INDUSTRIES 


EEMCO offers a complete line of 
heavy duty hydraulic presses for com- 
pression or transfer molding, lami- 
nating and polishing. Manufactured 
in all sizes, from small laboratory 
presses up to the largest, to suit any 
requirements. Also, complete instal- 
lations for reinforced plastics mold- 
ing. Investigate the EEMCO line, 
before you buy. Send us your require- 
ments, regardless of size or Capacity 
required. It costs no more to have 
EEMCO design and build presses to 
meet your particular requirements. 


TRANSFER MOLDING PRESS * 


trates a magnetic material, such as the 
steel cylinder walls, hysteresis losses, 
brought about by molecular friction, re- 
appear as heat energy in an amount that 
is directly proportional to the frequency 
of vibration and the field strength. 

The main advantage of this application 
derives from the fact that heat is generated 
evenly throughout the heating zone. This 
reduces the high temperature gradient nor- 
mal to externally heated cylinders, and 
eliminates the danger of overheating since 
no part of the system is at a dangerous 
temperature level. Control response 1s 
rapid within the operating temperature 
range of 0-650° F. 

In the 24-inch extruder, which is cur- 
rently available, the induction coils are 
designed for operation with 208- or 230- 
volt, 3-phase, 60-cycle current. The coils 
are slipped over the cylinder and are posi- 
tioned at each of the four heating zones 
An air space between the coil and the 
cylinder wall permits the passage Of cool- 
ing air that is supplied by a blower. Each 
heating zone is monitored by a single 
position pyrometer, and a_ safety-type 
thermostat to prevent excessive overheat 
ing of the induction coils in case of a work 
slow-down or stoppage. While the heating 
system currently is confined to the one 
size extruder, the company expects to have 
344- and 4%-inch models available in the 
near future 
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ERIE ENGINE & MFG. CO. 





957 East 12th St., ERIE, PA. 


Designers and builders of a complete line of Mills and Hydraulic Presses for the 
RUBBER, PLASTICS, FIBERGLASS and WOOD PRODUCTS INDUSTRIES. 
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Butyrate tablet dispenser-counter. 


Butyrate Counter-Dispenser 


A plastic dispenser for narcotic tablets 
and the like which require positive con- 
trol is available from Cole-Sewell Eng- 
neering Co., as part of its hospital nar- 
cotic-control cabinet. All parts are molded 
from Eastman’s Tenite butyrate’ by 
Rainbow Plastic Products, Inc., and in- 
clude: a red, easily-gripped case, a red, 
rotating disc which holds the tablets; a 
clear dispensing plunger; and a transpar- 
ent face for taking immediate inventory. 

The dispenser holds 20 tablets, which 
are released one at a time by pressing 
the plunger. For refilling, the manufac- 
turer provides a small plastic tool for re- 
moving the face. Easy to read raised num- 
bers are coated in white 
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Vinyl bumpers for small boats and docks. 
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Vinyl Boat and Dock Bumpers 


Extruded vinyl bumpers for small boats 
and docks are being marketed by Colum- 
bian Rope Co. White in color, the welting 
is available in two widths: 1% inches 
and 2% inches. The narrower bumper 
can be purchased in 50-, 100-, and 250- 
foot lengths; the wider in_ 100-foot 
lengths. 

A second-grade bumper, black in color, 
will be available in 100-foot lengths. This 
welting is intended for large Marinas 
where color and finish is secondary to price 
in importance. Tough, resilient, and 
weather-proof, the bumpers will not mark 
boat finishes. 
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Nylon Street-Sweeping Broom 


Considerable economies in the clean- 
ing of highways and city streets may be 





City of Philadelphia reported very favorable 
results using this street cleaning broom of 
Tynex nylon monofilaments. 


realized in the very near future thanks 
to a new Du Pont development, Tynex 
nylon monofilament. Recently tested in 
mechanical sweeper brooms in several 
cities, Tynex was shown to outlast stand- 
ard vegetable fibers many times over. Av- 
erage service life of the standard broom 
was shown to be 150-200 sweeping miles, 
as opposed to 4,000 miles for the Tynex 
brooms. 

Sweeping performance of the nylon 
monofilament brooms was reportedly as 
outstanding as their abrasion resistance. 
In Philadelphia, operators stated that the 
new brooms picked up all types of litter 
from fine silt to whole bricks. They were 
used also for snow removal. 


Vital 
ingredients 
for the 
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METASAP VINYL STABILIZERS 


designed to give better protection from 
heat and light. Whether you are produc- 
ing film, sheeting, floor tile or plastisols, 
thereisa Metasap Stabilizer todo the job. 


METASAP METALLIC SOAPS 


—these proven compounds not only 
improve internal lubrication of molding 
powders, but act as plasticizers. When 
dusted on molds, they supply external 
lubrication and prevent sticking. They 
also permit molding at lower pressures, 
help speed the molding cycle, promote 
longer mold life, improve the finish of 
the end product. 
* * * 
Remember, whatever your needs, 


you will fill them best—fill them 
fast—through Metasap. Write for 
full information. Our Technical 
Service Department will gladly 
make recommendations based 
upon your specific requests. 
Metasap Chemical Company, 
Harrison, N.J. 





VITAL INGREDIENTS FOR THE PLASTICS INDUSTRY 


A subsidiary of CD 


Harrison, N.J. « Richmond, Calif. ¢ Cedartown, Ga. 
Boston, Mass. « Chicago, IIL « London, Canada 
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In cable-wrap constructions, 26-inch 
cuts of 75-mill Tynex yielded brooms 
with 12-inch trim and a useful length of 
seven inches. Average wear rate was about 
an inch for every 600 miles. Strip brush 
constructions required 24-inch cuts of the 
75-mil material. One strip brush wore 
but 0.81 inch for 632 sweeping miles. 

Though initial cost is higher, the re- 
sultant savings are obvious. By reducing 
the rebristling rate and lowering general 
maintenance costs, it is estimated that the 
nylon-bristled sweepers will reduce a large 
city’s street cleaning costs by 90%. Ap- 
proximately 5.5 pounds of Tynex are re- 
quired for every two inches of broom 
core. 
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Samples of wrapping paper and shelf liner 
are shown packaged in Trycite, Dow's oriented 
polystyrene film. 


Polystyrene Film 


A recently-developed fabricating tech- 
nique has enabled Dow Chemical Co., to 
market an oriented polystyrene packaging 
film in one to two mil thicknesses at 
prices competitive with other transparent 
materials used in these applications. Trade- 
named Trycite, the new product will be 
made in Cleveland, O., where production 
facilities are scheduled to go on stream in 
January 1959. 

Possessing all of *he physical and chem- 
ical properties inherent in polystyrene. this 
material will compete with cellophane 
and acetate films which are clear and rel- 
atively stiff. It exhibits excellent dimen- 
sional stability, and maintains its smooth- 
ness and lustre for the entire shelf-life of 
the packaged product. 

A breathing film that does not absorb 
moisture, nor distort and become brittle 
with age, Trycite finds its primary market 
as a foodstuff and soft-goods wrapper. 
Other possibilities include: see-through 
windows for envelopes, cartons, and boxes; 
and in the packaging of confectioneries, 
dairy products, groceries, and pharmaceu- 
tical supplies. 

Certain coatings have been developed 
to make the material readily heat-sealable 
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and more functional for standard equip- 
ment. Trycite currently is available in one, 
1%, 1%, and two mil thicknesses, and in 
widths from one to 54 inches. 
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Corrosion-Resistant Faucet 


A corrosion-resistant faucet for dispens- 
ing flammable and corrosive fluids is avail- 
able from the Eco Engineering division of 
Economy Faucet Co. Constructed of 303 
stainless steel with Teflon O-ring seals, the 
faucet thus provides fluid- and vapor-tight 
seals over a wide temperature range. An 
internal pressure system eliminates seizure 
problems prevalent with mechanically pre- 
loaded dispensing equipment. 

In recenty-conducted tests, it was 
shown that the anti-flash screen prevented 
any flames from entering storage drums 
through the spout. The faucet is self- 
closing when not held open manually, and 
a guard keeps the unit from being jammed 
in the open position. The faucet actually 
consists of two sections: a shank, which 
remains a permanent installation in the 
drum; and the dispensing end, which may 
be removed for chemical or steam sterili- 
zation. A stainless steel screw cap with 
Teflon seal is available as optional equip- 
ment to seal the shank. Shanks can be 
supplied in diameters of “%-, %4- and “%- 
inch with tapered threads. All three are 
interchangeable. 
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High-Strength Phenolic Tubing 

A line of: small-diameter, paper-based 
phenolic tubing for use in mechanical and 
electrical assemblies is available from Na- 
tional Vulcanized Fibre Co. Designated 
Phenolite Grade XX-3113, the rolled tub- 
ing’s high internal burst strength suggests 
its use where metal tubes or studs are to 
be inserted into tubular plastic insulators. 
Brush-holder assemblies, insulated bush- 
ings, and the like all call for press-fitted 
assembly. 

The tubing is available in inside di- 
ameter sizes ranging from 0.093-0.379 
inch; in wall thicknesses from 0.01-5/64 
inch, depending upon piping size; and in 
lengths to 25 inches. The tubing has a 
natural color, and shows the following 
typical radiation-compression value: 179 
pounds for 0.014-inch ILD. by 0.164-inch 
O.D. tubing. It has an axial compression 
strength of 17,100 psi., a density of 
1.2-1.25 grams per cubic centimeter, and 
a water-absorption gain of 5.1-5.65%. 
This grade meets NEMA specifications for 
Grade XX rolled tubing. 
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East Coast's polyethylene aqua fins. 


Polyethylene Swim Assist-Ski 


A newly-designed plastic fin which can 
be used as a swimming assist or water ski 
has been placed on the market by East 
Coast Plastic Products. Called the Swept- 
Wing Aqua Fin, it is molded by Reliance 
Plastics from Koppers Co.'s Dylan 
polyethylene. 

The new fins actually have “wings” 
which fold on the forward stroke and 
open on the push stroke. Their large over- 
all area (260 square inches) gives twice the 
forward propulsion of many other swim 
devices. Lighter than their rubber counter- 
parts by about 14, the aqua fins are less 
tiring—and they float! Their construction 
affords ease in walking around the beach 
or pool. 

Easily operable by either beginners or 
experts, the Swept-Wing Aqua Fin can be 
used in any swimming position. Three 
sizes are available: small, medium, and 
large: and three colors: ivory, coral, and 
green. Salt water and chlorine do not 
affect them. 
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Plastic Scintillators 


Featuring optical clarity. a line of plastic 
scintillators for detecting nuclear radia- 
tion are available from the Dajac Labora- 
tories of Borden Co.'s chemical division. 
Improved manufacturing methods permit 
their production in a variety of shapes, 
forms, and sizes. In addition to standard 
compositions, they can be supplied with 
special primary and secondary solutes. 

The Dajac scintillators are suitable for 
alpha, beta, and gamma counting. They 
have high pulse rates relative to anthra- 
cene, short decay periods, and are suitable 
for anti-coincidence experiments, cosmic 
ray applications, and geophysical instru- 
ments. In the medical field, they can 
detect I!°! gamma rays in thyroid uptake 
measurements. By using a Dajac scintil- 
tator capable of holding a 60-80 ml. 
sample, the sensitivity in counting Co- 
balt-60 is 20 times that of a standard 
sodium iodide well. 
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Plastics Applications (Cont'd.) | 


AlNyion Cable Claes) 408, DOT OL EX TRU S ONS 


new use in the line of cable clamps pro- 
duced by Richco Plastic Co. Strong, 3 OUTSTANDING 
resilient, and flexible, the clamps are in- —— Rik —_— 
stalled quicker than metal clamps and : 
will not cause cutting or short-out. The 
line comprises 13 sizes from “%-inch L.D. 
to one inch. Clamps are ™%-inch wide in 
sizes up to %-inch, “4g-inch wide there- 
after. Approved under military specifica- 
tion P20693, they are recommended for 


service temperatures ranging from —60 to PVC RESINS 


plus 300° F. 

BLACAR PVC 200 — 
Low molecular weight resin of good clarity and color 
and good blending qualities. Recommended for semi- 
rigid formulations as well as rigid pipe, tubing, and 
profiles. 










BLACAR PVC 225 — 
Intermediate molecular weight resin with excellent heat 
stability features, good blending characteristics, low gel 
count, uniform particle size, and exceptional mye 
and color. Recommended for improved surfaces suc 
Richco all-nylon cable clamps. as in tubing and transparent garden hose. 
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BLACAR PVC 250 — 

High molecular weight general purpose resin — 

especially ceamninel for dry blend extrusion 
Throw-away plastic cups, competitive operations because of its exceptional free-flowing 

= price Wan paper cape, Rave Seen i characteristics, excellent heat stability and elec- 

ee Sy See See Seep: See trical properties. Uniform particle size and low 

from a _ heat-resistant styrene, the cup “fish eye’ count ensures superior extruded au. 


holds a full seven ounces of coffee, soup, f da tr rent 
or medicament. A major feature is the : aces a5 ceerer anspore 
products. 


folding handle which locks in slip-proof 
grooves. Heat is not transmitted to the 
handle or beveled lip. The cups are ivory 
in color, and are packed 15 to the carton. 


Throw-Away Polystyrene Cups 








For Calendering: BLACAR PVC 200- 
225-250 — Low, Intermediate and High 
Molecular Weight Resins—each with its own specific advantages and 
= features—to help produce the highest quality vinyl sheeting and film. 
For Molding: Improved vinyl formulations can be had with the use of 
BLACAR PVC 220-225 — [low and intermediate molecular weight) resins. 
Exceptional heat stability — improved flow — reduces cylinder decompo- 
sition. Can be used in rigid transfer molding formulations. 





Write for complete details on these or other special 
resins or iceman — or for technical assistance. 





Gy Ve ae es =m 


, . BOX 1128, NEW BRUNSWICK, NEW JERSEY 
Readers’ Service Item 39 ee mo Plant: RYDERS LANE, EAST BRUNSWICK, NEW JERSEY 
CHerter 9-818! 





Disposable polystryene cups. 











Cansdien Representative: Lewis Specialities, Ltd., 18 Westminster North, Montreal 28, Que. 
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“New Air-Loc Wedgmount.” Clark- 
Cutler-McDerinott Co. 4 pages. Actually 
a screw-operated level for machines and 
other equipment, it operates on the double- 
wedge principle with 4:1 top wedge ratio. 
Patented Air-Loc pads, top and bottom, 
cut noise and vibration. Made from cork 
and fiber impregnated with vinyl, they are 
very resistant to oils and other chemicals. 
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“Poly-Eth 2477.” Spencer Chemical Co. 
1 page. Average property values are re- 
ported along with the test method used. 
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“Poly-Eth 2476.” Spencer Chemical Co. 
1 page. Average property values and test 
methods are reported for this blown-film 
extrusion grade of polyethylene. 
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“GP Information Bulletin. General Plas- 
tics Corp. 4 pages. Teflon, Kel-F, Gencote, 
and Genton coatings are described along 
with Armalon woven glass fabric. Other 
specialties of the company are described 
briefly. 
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“Plastics Catalog and Price List.” 
Cadillac Plastic & Chemical Co. 64 pages. 
Listed herein are sizes, weights, color 
ranges, textures, specifications, grades, and 
prices for the firm’s line of sheets, rods, 
tubes, films, lay-flat tubing, cements, pig- 
ments, and other materials. A two-page 
comparison table of chemical, electrical, 
and mechanical properties is included. 
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“Naxol.” Technical Bulletin 1-20. Na- 
tional Aniline division, Allied Chemical 
Corp. 32 pages. Properties and reactions 
of this cyclohexanol are listed in this 
bulletin. An unusual chemical intermediate, 
Naxol has application in paint, varnishes, 
lacquers, plasticizers, petroleum processing, 
dyes, and a host of other chemical uses. 
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“Trinseel Sub-Miniature Teflon Termi- 
nals.” Trinseel, Inc., division of Tri-Point 
Plastics, Inc. 8 pages. This catalog lists 
dimensions and performance data for over 
200 types of sub-miniature Teflon termi- 
nals. These include stand-offs, feed-thrus, 
plugs, jacks, and specialty terminals. 
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“H-VW-M Plastic Buffing Compounds.” 
Bulletin PBC-100. Hanson-Van Winkle- 
Munning Co. 2 pages. Three, static-free 
buffing compounds for plastic materials 
are described in this bulletin. Data is 
given also for six plastic bobbing materials. 
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“Southwestern Kralastic-P VC-Butyrate 
Plastic Pipe.” Southwestern Plastic Pipe Co. 
4 pages. Features and applications for the 
above mentioned items are described, as 
is the firm’s line of flexible polyethylene 
piping. 
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“Epoxweld 100.” Technical Bulletin 114. 
Duramic Products, Inc. 2 pages. This 
single-component epoxy preform is de- 
scribed along with data on its cure, time 
cycle, sizes, and available shapes. 
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“Transparent Plastics.” Homalite Corp. 
6 pages. Physical and chemical properties 
for six clear plastics and a coating material 
for emergency repairs are given in this 
bulletin. Advantages offered by the former 
include corrosion resistance, abrasion re- 
sistance, crazing resistance, machinability, 
and temperature resistance. 
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“Junior Chil-Er Recirculating Units.” 
Mayer Refrigerating Engineers, Inc. 4 
pages. These units can be used with in- 
jection molding machines for dip-bath 
cooling of molded plastics, thus eliminat- 
ing distortion, warp, and sinks in parts 
with heavy cross sections. 
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“From Flying Machines to Flyrods, 
From Rockets to Radios.” Silicones divi- 
sion, Union Carbide Corp. 8 pages. The 
brochure describes how silane finishes 
A1100 and A172 are used with reinforced 
plastics to impart added heat and moisture 
resistance, added initial strength, and im- 
proved electrical properties. 
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“G-1057.” Logo, Inc. 2 pages. This bul 
letin describes techniques for filling re 
cessed letters, symbols, and numerals with 
paint. Coatings and dry wipes are ex 
plained, along with machine applications 
and different types of masks which can 
be used. 
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“Production of Gamma Radiation with 
a Linear Electron Accelerator.” Report 
AM-100. Applied Radiation Corp. 14 
pages. A unique report on the generation 
of gamma rays (Bremsstrahlung) for re 
search and commercial processing. They 
are used for thick sections (over 6-8 
inches), to penetrate high-pressure chem 
ical processing systems, and to achieve 
low dose rates in some reactions. Linear 
electron accelerators are purported in this 
article to be the most convenient and 
economic source of radiation. All data ts 
documented thoroughly. 
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“Indulin.” Polychemicals division, West 
Virginia Pulp & Paper Co. 20 pages. An 
extender for phenolic and furan resins, 
Indulin finds usage in paper sheet lami 
nates, foundry cores, shell molds, plywood 
adhesives, and fibrous glass mats. It can 
be used to replace up to 50% or more of 
resin, depending upon the end usage 
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“Laboratory Equipment and Machinery 
for Processing Plastics and Rubber.” 
Stewart Bolling & Co., Inc. Catalog No 
58-L. 26 pages. Illustrations and specifica- 
tions are included for the firm's mills, 
refiners, calenders, presses, hydraulics 
units, mixers, and other production equip- 
ment. 
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“Plastics Tooling with Epocast.” Furane 
Plastics, Inc. 4 pages. The basic operations 
for preparing plastic tools are covered in 
this illustrated bulletin. Schematic drawings 
are included, and a number of the firm's 
epoxy materials are described in some 
detail. 
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“Molykote.” Alpha Molykote Corp. 24 
pages. This manual describes the prepar- 
ation of metal surfaces for the proper 
application of Molykote resin bonded lub- 
ricant coatings. Degreasing, phosphating, 
sandblasting, anodizing, bright-dip treat- 
ment, and phosphate fluoride processes 
are covered, as well as application of the 
lubricant coating and required baking 
times. 





“The Branching Reaction in Polymeriza- 
tion of Styrene and Methyl Methacrylate.” 
M. Morton, I. Piirma, and J. A. Cala, Uni- 
versity of Akron for Wright Air Develop- 
ment Center. Order PB 131094 from OTS, 
U. S. Department of Commerce, Washing- 
ton 25, D. C. Paper, 62 pages. Price, $1.75. 

Certain sulfur, oxygen, and carbon- 
headed free radicals were investigated to 
determine their relative activities in ab- 
stracting hydrogen from a given com- 
pound. Chain transfer activity of the fol- 
lowing compounds in the polymerization 
of styrene was measured: 2-methyl-2-pro- 
panethiol, 2-methylpropionitrile, 2-propa- 
nol, and 2-methyl-2-propanol. The transfer 
constants of polystyrene and poly(methyl 
methacrylate) in the homopolymerization 
and graft copolymerization of styrene and 
methyl methacrylate also were established. 





“Van Nostrand’s Scientific Encyclope- 
dia.” Third edition. D. Van Nostrand Co., 
Inc. Princeton, N. J. Cloth, 8% by 11 
inches. 1.839 pages. Price, $30.00. 


A basic reference work on science and, 


engineering, this one-volume encyclope- 
dia places at the reader's disposal a vast 
supply of information on specialties other 
than his own. Contained between its 
covers are more than 100,000 definitions 
which were compiled by a 36-man edi- 
torial board to bridge the gap between 
the several fields of scientific and tech- 
nological inquiry. 

The book deals with 25 main subject 
areas including: chemistry, chemical engi- 
neering, nuclear science and engineering 
physics, electrical and mechanical engi- 
neering, medicine, mineralogy, mathemat 
ics, and statistics. Topics are arranged 
alphabetically; are explained as simply as 
possible in the first paragraph; and then 
expanded to include more detailed and ad- 
vanced information. 

A unique cross-referencing system uses 
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bold-face type to indicate basic terms 
whose definition may be necessary to 
understand a given article. Words and 
phrases thus indicated may be found in 
their proper alphabetical sequence. 

Within a given definition, parts or types 
of the entity under consideration are 
grouped under the parent heading so that 
all information can be found in one place. 
Under “Plastics” for instance, a topic to 
which nearly five pages are devoted, the 
discussion begins with a generalized de- 
finition of the term including an explana- 
tion of the roles played by binders, fillers, 
solvents, plasticizers, lubricants, acceler- 
ators, dyes, and hardeners 

The behavior of thermoplastic and 
thermosetting resins is outlined and the 
principle groups of each type are listed. 
Among the thermoplastics, vinyl polymers 
have been given special consideration. In- 
corporated in the text are two flow dia- 
grams; one for the manufacturer of prod- 
ucts from vinyl chloride-vinyl acetate 
copolymer, and the other for the manu- 
facture of polyvinyl-butyral, -acetal, and 
-formal resins. Ethylene polymers, poly- 
styrene, coumarone-indene, and acrylics 
also are described. Thermosets are repre- 
sented with discussions of phenol- and 
urea formaldehydes, melamine, alkyds, 
epoxies, and unsaturated polyesters. Poly- 
urethanes and isocyanates, which may be 
either thermoplastic or thermosetting, are 
treated briefly as are the silicones and 
natural resins. The article closes with a 
short description of three molding meth- 
ods, and a brief explanation of the reac- 
tions involved in forming thermosetting 
shapes. 

A valuable addition to any technical 
library, Van Nostrand’s Scientific Ency- 
clopedia provides concise yet comprehen- 
sive explanations which can serve as a 
point of departure for further research 
where necessary. Chemical definitions are 
amply illustrated with structural formulas 
to show probable molecular configura- 
tions: and more than 1,400 pictures and 
diagrams are used to clarify other phases 
of the text. 





“[-O-C Fume Washer.” Lino-O-Coat 
Industrial Equipment. 4 pages. This leaflet 
describes the company’s series of semi- or 
fully-automatic fume washers made from 
fiber glass. Dimensional specifications of 
the various models are tabulated, and a 
line drawing illustrates the arrangement of 
fittings and connections. 





“The Oxidation Degradation of Large 
Molecules.” H. C. Beachell, University of 
Delaware for Wright Air Development 
Center. Order PB 131384 from OTS, U. S. 
Department of Commerce, Washington 25, 
D. C. Paper, 43 pages. Price $1.25. 

Oxidation degradation studies revealed 
that high density polyethylene has a higher 
activation energy of deterioration than the 
common varieties. Rate data were inter- 
pretated by the Elovich equation for het- 
erogenous reaction at a gas-solid interface. 

Polystyrene and deuteropolystyrenes were 
studied by carbonyl development and oxy- 
gen adsorption. Results indicated a free 
radical mechanism via peroxide formation. 
Design and use of a cobalt-60 source for 
studies of radiation effects on high poly- 
mers is discusssed. 





Positions Open 
Classified Rates $10.00 per inch. 








CHEMIST 


Philadelphia specialties manufacturer de- 
sires formulating chemist with knowledge 
of emulsion polymerization. Paid vacation 
after six months. Hospitalization, Life 
Insurance, Pension Plan. Initiative and drive 
as well as experience will be determining 
factors in liberal salary arrangement. 


Write giving full details to Box No. 6 


PLASTICS TECHNOLOGY 
386 Fourth Avenue, New York 16, N.Y. 








Directory 


| time $16.50 per inch 
6 times $15.40 per inch 
12 times $13.20 per inch 








Equipment Wanted 
Molding Press 18 x 18 to 24 x 24”, alone 
or self-contained, Bureau of Standards 
Abrader, Weatherometer, Salt Spray 
Cabinet. Must be in good condition. 

Neville Chemical Co., 
Pittsburgh 25, Pa. 








Equip your used injection machine with 
an IMS Extra Capacity Heating Cylinder. 
Gain an extra margin of profit—get one 
jump ahead of your competitor who sticks 
to old style under-capacity heaters. Prompt 


delivery. 


Don't put it off! Write today and find out 
how you can upgrade your present press 


with an IMS Heating Cylinder: , 


INJECTION MOLDERS SUPPLY CO. 
3514 LEE RD. 
CLEVELAND 20, OHIO 
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“New Flexible Epoxy Resins,” John 
Delmonte, Western Plastics, 5, 3, 29 
(March 1958). 

A brief discussion of Epocast flexible 
epoxy resins, with special attention to their 
properties, viscosity and hardpess charac- 
teristics, curing, and applications. 


“Mechanical Properties of Thin Poly- 
ethylene Film,” A. A. Anderson and G. L. 
Morfitt, Modern Plastics, 35, 8, 139 (April 
1958). 

An apparatus is described for the de- 
termination of stress-strain characteristics 
of thin films at elongation rates of 0.03-6 
inches per second and temperatures down 
to —70° C. The effects of these variables 
on the stress-strain properties are dis- 
cussed, and it is shown that the ultimate 
strength and yield stress of the film and 
its seals increases with decreasing tem- 
perature. 


“Electrical Properties of Modified Epoxy 
Resins,” John Delmonte, Modern Plastics, 
35, 8, 152 (April 1958). 

The addition of polyethylene glycols to 
dodecynyl succinic anhydride-epoxy sys- 
tems is shown to increase the mol ratio 
of anhydride: epoxy needed for optimum 
properties. 


“Creep in Polyethylene at Elevated 
Temperatures,” R. R. Dixon, SPE J., 14, 4, 
23 (April 1958). 

Design limitations of polyethylene are 
discussed, and there is brief mention of 
the test method and results for creep at 
elevated temperatures. The need for a 
short-time test method is stressed 


“Polyesters of Dimer Acids as Inter- 
mediates for Urethane Foams,” R. D. 
Aylesworth, R. H. Boehringer, D. T. 
Moore, and M. H. Smith, Modern Plastics, 
35, 9, 145 (May 1958). 

Methods of polyester and flexible foam 
preparation are given for a urethane sys- 
tem based on polyesters of dimer acids. 
Success of any one of the three competing 
systems for flexible foam is shown to de- 
pend largely on foam density, adaptability 
to commercial foaming, and ability to 
meet the requirements of specific applica- 
tions. 
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“‘Delrin-—A New Thermoplastic,” J. F. 
Cogdell and R. H. Hardesty, SPE J., 14, 4, 
25 (April 1958). 

The new acetal resin, expected to be in 
commercial availability next year, is de- 
scribed. Chemistry, properties, end-use 
evaluation testing, processing, molds, and 
mold designs for the new resin are dis- 
cussed, 


“Kaolinite Fractions, Their Effect on 
Physical Properties of Reinforced Plastics,” 
G. P. Larson, Modern Plastics, 35, 9, 157 
(May 1958). 

A review of Kaolinite (china clay) and 
its uses as fillers in polyesters, diallyl 
phthalate, and phenolic resins. 


“Internal Stresses in PVC Insulations,” 
F. O. Glander, Kunststoffe, 47, 12, 678 
(Dec. 1957). 

How the forming temperature of gelled, 
plasticized PVC compounds affects the 
mechanical properties of the end product 
is investigated, with regard to extruded 
sheathing on metal conductors. When proc- 
essing takes place below optimum tem- 
perature, internal stresses increase and, as 
a result, tensile strength and elongation 
values fall off as temperature drops. This 
situation can be remedied to some extent 
by heat tempering. However, the PVC 
shrinks considerably, and cable sheathing 
cracks. The difficulties can be avoided in 
extruded insulations by suitable design of 
extrusion nozzle, or preheating the wire. 
(In German.) 


“The Kinetics of the Hardening of 
Epoxy Resins,” G. Kannebley, Kunststoffe, 
47, 12, 693 (Dec. 1957). 





In the reference system used, the first 
number following the magazine name is 
the volume number, the second is the 
issue number (if any), and the third is 
the first page on which the abstracted 
article appears in that magazine. 


Request for copies, reprints, or further 
information on any article abstracted in 
this department should be addressed to 
the publisher of the magazine where the 
article appeared. A complete listing of 
the publishers and addresses of these 
magazines is printed here quarterly. 


The next complete listing will appear 
in October. 














During the hardening of epoxy resins, 
several reactions that influence each other 
take place simultaneously. The different 
reaction stages can be studied separately 
with the aid of specimen substances. When 
acid anhydrides are used in hardening, the 


chemico-technological properties of the 
resulting resins can be explained satisfac- 
torily by determining the rate constants 
and activation energies of the individual 
reaction stages. Amine hardening, however, 
is not such a step-wise reaction. The rate 
of reaction depends not only on the 
basicity of the amines, but also largely on 
the constitutions of the epoxide compo- 
nents. (In German.) 


“Effect of Incomplete Cross-linking on 
the Chemical and Physical Properties of 


Hardened Polyester Resins,” J. Fritz, 
Kunststoffe, 47, 12, 710 (Dec. 1957). 
The importance of correct curing of 


polyester resins is illustrated by comparing 
the properties of polyester resins in which 
cross-linking is incomplete with those in 
which the process has been brought to 
completion. The author discusses the chief 
factors involved, and gives hints on the 
precautions to be taken to achieve satis- 
factory results. (In German.) 


“Conditions of Plastic Deformation in 
Welding PVC Sheet,” H. Haldenwanger 


and W. Berger, Kunststoffe, 48, 1, 13 (an. 
1958). 
The welding of PVC sheet represents 


a process of plastic deformation at high 
temperature. The strength of the weld 
depends on temperature, pressure and 


time during which the two surfaces were 
pressed together. A device and method to 
determine the relation of plastic deforma- 
tion to temperature, time and pressure 
under specified conditions are described. 
(In German.) 


Equipment 
“Screw Joints for PVC Pipe,” W. 
Schmitt and H. Grothe, Plaste u. Kaut- 


schuk, 4, 5, 174 (May 1957). 

With the aim of producing a com- 
pression-screw joint for connecting PVC 
water pipe to steel pipe that would permit 
use of the piping immediately after union 
was effected, a number of designs were 
tested. The so-called Erfurt and Berlin 
models proved suitable. These approved 
models are now being made of grey iron 
casting, but they have the disadvantages 
of becoming incrusted and requiring ex- 
perts to install them. Tests to remove both 
disadvantages by the use of polyamide, 
instead of the iron castings, are now in 
progress. (In German.) 


“Miniature Intensive Mixer,” M. S. 
Sheftel and G. E. Berlyn, Modern Plastics, 
35, 10, 140 (June 1958). 

Color dispersions identical to those ob- 
tained with large units can be provided by 
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a citll press installation that operates with 
batches of 15-grams as a tiny mixer. 


Processing 


“Dustless PVC Eases Processing,” R. S. 
Holdsworth, W. M. Smith, and J. T. Barry, 
Modern Plastics, 35, 10, 131 (June 1958). 

Properties and other data are given for 
a new family of suspension-polymerized 
PVC resins that have large, uniform 
spherical particles, and are processed on 
conventional equipment. 


“Molding Airplane Models from Re- 
inforced Polyester Resins,” G. Dixmier 
and L. Lansac, Ind. Plastiques Mod., 9, 9, 
1; 9, 10, 5; and 10, 2, 25 (Nov. & Dec., 
1957; Feb. 1958). 

The methods for making reinforced 
polyester models of airplanes and airplane 
parts for testing in experimental aero- 
dynamics are described in detail. Included 
are the methods for molding ailerons, fins, 
and wings; conical transparent component 
with integral threaded rings of light metal 
at both ends; models of airplanes designed 
for exploring the supersonic region in free 
flight; and very light-weight models for 
stability tests. (In French.) 


“Molding Linear Polyethylene,” A. 
Spaak and C. L. Weir, Modern Plastics, 
35, 8, 122 (April 1958). 

Effects of changes in molding conditions 
on flow distance into a spiral mold were 
measured for linear and branched poly- 
ethylene and high-impact polystyrene. Re- 
sults show that linear polyethylene is less 
sensitive to changes in ram pressures and 
melt temperature than the other materials. 
Recommendations are given on cavity 
cooling; sprue, runner, and gate sizes; and 
filling rate. 


“Low Pressure Polyethylene Sheet,” S. 
Majaro, Plastics (London), 22, 242, 436 
(Nov. 1957). 

The techniques and tools evolved by the 
German firm, Farbwerke Hoechst, for 
fabricating pipe, ducts, extraction fans, 
and similar industrial items from low- 
pressure polyethylene are discussed. Modi- 
fications in equipment needed for satis- 
factory forming of sheet are mentioned, 
and some special applications of the mate- 
rial are listed. 


Applications 


“Plastic Foams,” K. H. Krause, Kun- 
ststof?f Rundschau, 4, 7, 297 (July 1957). 

This review of the various methods of 
preparing foams from plastic materials 
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PATAPAR® RELEASING PARCHMENTS 


PEEL OFF EASILY, CLEANLY 
~s 





These special Patapars show excellent per- 
formance in many processes involving: 


synthetic rubber, polyurethane foams, poly- 


Gives satin-like finish 
to corrugated polyester 
Fabergias sheets 


esters, vinyl, organic adhesives, organosols, 
phenolics, acrylics. 


Features of Patapar Releasing Parch- 





ments include dense, fiber-free texture — 


Release backing for pres- 
sure senistsve surlaces 


high resistance to penetration or migration 
of oil and softeners — inertness to affy sur- 
faces they contact—rigidity or flexibility as 


desired — easily printable. 





Separator for 
rubber tape 


Samples and technical assistance freely 
available. Write us on your business letter- 


head. 





Protective release back- 
ing for medical plasters 
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Abstracts of Important Articles (Cont'd.) 





includes the names of manufacturers of 
PVC plastisols for foams, raw materials 
for foams, and of the foamed products, 
and also a list of various blowing agents, 
together with their trade names, chemical 
compositions, and their manufacturers. (In 
German.) 


“The Use of Elastic Molds in the 
Processing of Unsaturated Polyester Resins 
as Casting Resins,” Schermer, Plastverar- 
beiter, 8, 5, 164 (May 1957). 

The use and limitations are discussed 
of plasticized PVC, gelatine, natural rub- 
ber, silicone rubber and a product called 
Formalose for making molds for polyester 
casting resins. (In German.) 


“The Use of Vinyl Plastics in Shoemak- 
ing,” T. Shaw, Rubber & Plastics Age, 38, 
9, 791 (Sept. 1957). 

The use of PVC is briefly described in 
its applications in coated fabrics, com- 
binations with leather, as protective coat- 
ings, and in shoe buckles. 


“Plastics at the International Building 
Exhibition, Berlin 1957,” A. Schwabe, 
Kunststoffe, 48, 1, 10 (Jan. 1958). 

Plastics in the exhibition buildings and 


in special exhibits, as well as in various 
new German and foreign applications, are 
mentioned. The point is stressed that the 
problem of facing exterior walls of higher 
buildings with plastic sheet remains un- 
solved. The two main difficulties are (1). 
absolute resistance to light and weathering 
cannot be guaranteed in all cases; and (2). 
most products fail to meet official require- 
ments as to non-flammability. (In Ger- 
man.) 


“Use of Reinforced Plastics in Dredging 
Equipment,” L. Taal, Ind. Plastiques Mod., 
10, 1, 1 (Jan. 1958). 

There is a potentially vast field for the 
use of reinforced plastics in dredging 
equipment. The difficulties in the way of 
this application, as experienced by investi- 
gators in the Netherlands in attempts to 
meet official demands for light-weight 
dredging equipment, are discussed. Among 
the points dealt with are the theory of 
reinforcing resistant components, the test- 
ing of glass fibers and fabrics, and the 
calculation of the tensile strengths of glass 
fiber laminates. The need for careful se- 
lection of the appropriate glass fibers is 
particularly stressed. (In French.) 


“Rigid Urethane Foams,” M. E. Bailey, 
and R. C. Kuder, SPE J., 14, 5, 31 (May 
1958). 

The foams are shown to combine lith- 
ness of weight and good insulation prop- 
erties with sufficient structural strength to 














pay for the B & J Heater-Dryer! 


the money 


eliminating 
rejects 


With a B & J Heater-Dryer, your material is conditioned, dried, and pre-heated 
right in the hopper of your injection molding machine or extruder. The result 
is more full shots .. . fewer rejects. In fact, the money you save on rejects will 


CONTINUOUS, AUTOMATIC OPERATION 


The B &J Heater-Dryer attaches directly to the hopper of your injection molding 
machine or extruder .. . eliminates double handling of the material . . . provides 
continuous, automatic operation. Just load the material into the B & J Hopper— 
that’s all! You’ll have a better product, fewer rejects, and increased production. 





you save by 


make them of interest in building, marine, 
and transportation applications. 


“Insulative and Conductive Coatings,” 
Elbert Davis, SPE J., 14, 5, 19 (May 1958). 

A survey of typical properties of resins 
currently being used for electrical coatings 
in aircraft. 


“Epoxy Resins as Cryogenic Structural 
Adhesives,” R. M. McClintock and M. J. 
Hiza, Modern Plastics, 35, 10, 172 (June 
1958). 

Data are given for various properties of 
a filled epoxy resin at temperatures down 
to 20° K. Tensile and shear strengths ot 
copper-to-copper bonds were measured at 
varying conditions of test, pretest tempera- 
ture, and bond thickness. 


General 


“The Continental Plastics Industry and 
Institutes,” S. Heath, Rubber & Plastics 
Age, 38, 10 866 (Oct. 1957) 

The author, senior lecturer in Plastics 
Technology at the Birmingham College of 
Technology, reports on a_ three-months 
tour of various plants producing plastics 
materials, products, and processing ma- 
chinery in Germany, the Netherlands and 
Switzerland; also, his impressions of edu- 
cational and research institutes in the first 
two countries. 
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Materials 


Reaction Products of Carboxylated 
Phenol-Aldehyde Resins and Amine-Modi- 
fied Phenol-Aldehyde Resins and Process 
of Making Same. No. 2,819,240. Melvin 
De Groote, University City, Mo. (to Petro- 
lite Corp., Wilmington, Del.). 

The esterification process involves re- 
acting a _carboxylated phenol-aldehyde 
resin and an amine-modified phenol-alde- 
hyde resin in the molar ratio of 1-4:1. 


Ethylenically Unsaturated Alkyd Resin 
Copolymerized with N-Vinyl-2-Oxazoli- 
done and Process for Making Same. No. 
2,818,399. Erhart K. Drechsel, Spring- 
dale, Conn. (to American Cyanamid Co., 
New York, N. Y.). 

The compound comprises N-viny]-2- 
oxazolidone and a_ polymerizable, un- 
saturated alkyd resin containing a plurality 
of polymerizably-reactive alpha, beta-enal 
groups. 


Polyvinyl! Chloride Stabilized with 2- 
Hydroxy-5-Salicylyibenzophenone. No. 2,- 
818,401. Warren S. Forster, Somerville, 
N. J. (to American Cyanamid Co., New 
York, N. Y.). 

In addition to PVC, the composition 
contains 0.01-5% by weight of 2-hydroxy- 
5-salicylylbenzophenone. 


Copolymers of Aryl Olefins and Alpha 
Beta Ethylenically Unsaturated Carboxylic 
Acid Esters of Oxidized Tall Oil Esters. 
No. 2,819,234. Lawrence H. Dunlap, Lan- 
caster Township, and Robert H. Reiff, 
Lancaster, Pa. (to Armstrong Cork Co., 
Lancaster, Pa.). 

The oxidized, polyhydric alcohol ester 
of a tall oil having a viscosity of 450- 
1,500 seconds (Gardner-Holdt) is esteri- 
fied with an alpha, beta, ethylenically un- 
saturated carboxylic acid. The resulting 
ester is copolymerized with a vinyl aro- 
matic compound containing a single vinyl 
group. Reacting temperatures are in the 
range of 60-150° C., 


Foamable Resinous Composition Con- 
taining Tertiary Alkyl Ammonium Nitrite 
and Process of Foaming Same. No. 2,- 
421,513. James S. Strong, Oreland, Pa. 

Polymerized vinyl chloride is dispersed 
n a fluid mixture of plasticizer and a 
ert-alkyl ammonium nitrite. 


iuly, 1958 


Polymerization of Trifluorochloroethyl- 
ene. No. 2,820,027. William E. Hanford, 
Short Hills, N. J. (to Minnesota Mining & 
Mfg. Co., St. Paul, Minn.). 

The monomer is polymerized in the 
presence of an organic peroxide catalyst 
and at least 40% by weight of a per- 
fluorinated tertiary alkyl amine 


Equipment 


Liquid Extractor for Filamentary Mate- 
rial. No. 2,816,430. Robert R. Smith, Wil- 
mington, Del. (to American Viscose Corp., 
Philadelphia, Pa.). 

Liquid laden filamentary material passes 
over a rotatable bearing surface whose 
motion is derived from that of the fila- 
ment. A pair of opposing flanges, perma- 
nently attached to the rotating part, con- 
tain enclosed channels which open onto 
the filamentary material bearing surface. 
The channels originate at uniformly 
spaced intervals at the flange centers and 
extend outwardly to their peripheries. 
When the unit is rotated, a centrifugal air 
flow away from the bearing surface is 
created in the channels. The suction thus 
formed, removes the liquid from the fila- 
mentary material and draws it through the 
channels. 


Foam Plastic Skiving Machine. No. 
2,821,254. Hans Kernen, Bern, Switzer- 
land. 

Foils can be cut off from a foamed 


plastic sheet with this unit which com- 
prises a sheet-supporting means and an 
advancing knife with serrated cutting edge. 
The knife is oscillated longitudinally 
through the sheet at a frequency which 
prevents resonation. 


Apparatus for Making One-Piece Hol- 
low Articles of Thermoplastic Material. 
No. 2,819,490. Mark L. Froot, New York, 
N. Y. (to Doralaine Corp., Newark, N. J.). 

The apparatus consists of a hollow 
mandrel; a means for extruding the plas- 
tic tube onto the mandrel; a pair of com- 
plementary, hollow mold parts; a means 
for drawing the mold parts around the 





Printed copies of patents are available 
from the Commissioner of Patents, Wash- 


ington 25, D. C. Price, 25¢ each. 
—The Editor 








mandrel; a means for blowing air through 
the mandrel to expand the tube against 


the inner surfaces of the hollow mold 
parts; and a means for opening and civs- 
ing the mold parts 


Prevention of Die-Facing of Thermo- 
plastic Filaments. No. 2,821,744. James E. 
Spohn, Norristown, and Floyd E. Wiley, 
Royersford, Pa. (to Firestone Tire & 
Rubber Co., Akron, O.). 

An apparatus for melt-spinning filaments 
of thermoplastic resin comprising a multi- 
orificed die through which fused resin is 
forced to form an array of filaments. An 
annular nozzle, adjacent to and concentric 
with the die directs a jet of air radially in- 
ward and upward against its face in the 
region of filament-emergence. 


Apparatus fer Extruding Films. No. 
2,821,746. Leo B. Bicher, Jr., Hackensack, 
N. J. (to E. I. du Pont de Nemours and 
Co., Wilmington, Del.). 

The die has a narrow rectangular orifice, 
one lip of which is straight while the other 
has two spaced, bead-forming slots of small 
cross-section. A revolving drum is located 
beneath the die and in close proximity to 
a roll having circumferentially spaced 
bead-shaping grooves. The roll is adapted 
to press against a film extruded through 
the orifice and carried by the drum. 


Dielectric Heat Sealing Apparatus. No. 
2,822,029. Earl J. Hoagland, Chicago, IIl. 
(to Standard Safety Equipment Co., Chi- 
cago, Ill.). 

The apparatus includes a press, a source 
of high frequency electrical energy, and 
a die arrangement for sealing materials of 
irregular thickness. The cavity in the die 
body is covered by a conformable, elec- 
trically-conductive portion for directing 
current through materials inserted between 
the die and one of the press plates. Con- 
trolled fluid pressure causes the conform- 
able portion to exert an even pressure on 
the materials. 


Processing 


Core Member Insulation. No. 2,822,483. 
Milton V. De Jean, Fort Wayne, Ind., 
and Ivan L. Gray, Scotia, N. Y. (to Gen- 
eral Electric Co., Schenectady, N. Y.). 

An insulating coating for the end-slots 
of a dynamo core member consisting of 
an adhesive base material, and a layer of 
thixotropic epoxy resin. 


Curing of Epoxide Resins with a Che- 
late. No. 2,819,233. Earl L. Smith, and 
Ralph Hall, Fort Wayne, Ind. (to Phelps 
Dodge Copper Products Corp., Fort 
Wayne, Ind.). 

A stable amine-epoxy material which can 
be heat-cured is obtained by adding a 
soluble, amine-metal organic salt chelate. 








How to reduce 
your mold costs 


D-M-E STANDARD MOLD BASES can reduce your mold 
costs in the design stage . . . during construction . . . and 
throughout the operation of the mold. 


Mold designers can reduce drawing board time by using D-M-E’s 
full-scale Master layouts, which provide locations of leader pins, 
return pins, screws and other standard details. Complete catalog 
specifications and prices on 31 standard sizes—up to 23°,” x 
35!4”"—eliminate guess-work in estimating the cost of the mold. 


But your savings don’t end there: Moldmaking time is turned 
into dollars earned, because all the plates in the assembly are 
precision ground—flat and square—ready for the moldmaker’s 
layout and machining (pictured above). The exclusive inter- 
changeability of all D-M-E plates and component parts gives you 
the added saving of immediate replacement in case of emergency. 


For the molder, the use of higher grades of CLEANER steel in 
D-M-E Mold Bases means added strength and longer mold life. 
And D-M-E’s range of standard sizes fit into more molding 
machines. 


Start saving now...with D-M-E STANDARD MOLD BASES! 


Over 1000 
D-M-E STANDARD 
MOLD BASES 
are always IN STOCK 
at local D-M-E Branches 
ready for 
IMMEDIATE DELIVERY 


WRITE TODAY FOR 
170 PAGE CATALOG 


DETROIT MOLD 


ENGINEERING CoO. | ... 


6686 E. McNICHOLS ROAD, DETROIT 12, MICHIGAN, TWinbrook 1-1300 

Contact Your Nearest Branch For Faster Deliveries! 

@ HILLSIDE, N.J.: 1217 Central Ave., CHICAGO: 5901 W. Division St. 
LOS ANGELES: 3700 S. Main St. 

@ D-M-E CORP., CLEVELAND: 502 Brookpark Rd., DAYTON: 550 Leo St. 

@ D-M-E of CANADA, TORONTO, ONT.: 156 Norseman Ave. 
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CADET ‘oxmoesnon 


Lockport-Olcott Road 
Burt 4, New York 


manutacturers of QRGANIC PEROXIDES 


BENZOYL PEROXIDE 
LAUROYL PEROXIDE 


MEK PEROXIDE 
2, 4 Dichlorobenzoyl Peroxide 


Descriptive Literature Available On Request. 
Distributed by 
CHEMICAL DEPARTMENT 
of 
McKESSON & ROBBINS, INC. 
155 East 44th St., New York 17, N.Y. 





Warehouse Stocks in 
Principal Cities 
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FOR DEPENDABLE PERFORMANCE 


If you’re out to win lower production costs, or 

higher quality of performance—if you want maxi- 

mum efficiency in your glass cloth needs, FLIGHTEX 

may be able to assist. Whether it’s a small sample 

or large production order—our research labora- 

tories and development facilities are ready to help 

find the exact fabrics to meet your particular needs. 
Write, wire or call for fast service. Get to know 
FLIGHTEX—you'll like our way of doing business 


World's Premier Industrial Fabrics 
\ 9 aA 7 
FLIGHTEX FABRIC 


FLIGHTEX FABRICS, INC. 


Leading Manufacturers of Fabrics and Tapes for All Industry 
93 WORTH STREET - NEW YORK 13, N. Y 


Export Rep.: Aviquipo Inc., 25 Beaver St... New York, N.Y 





PLASTICS TECHNOLOGY 














CE 


now 


,OGY 








Patent Digest (Cont'd.) 





This latter material is formed through the 
interaction of diethylene triamine with the 
vrganic salt of zinc, cobalt, manganese, 
or copper. 


Method of Extrusion. No. 2,820,252 
Robert B. Koch, Hyde Park, Pa. (to 
Polymer Corp., Reading, Pa.) 

Molten polyamide is forced through a 
die which is made of polytetrafluoro 
ethylene filled with silica. The extruded 
elongated shapes are directed into a water 
bath containing a wetting agent 


Electrodeposition of Tetrafluoroethylene 
Polymers. No. 2,820,752. George William 
Heller, New York, N. Y. (to E. I. du Pont 
de Nemours & Co., Inc., Wilmington 
Del.) 

Wire is coated with substantially-pure 
polytetrafloroethylene to form a homo 
geneous, crack-free electrical insulation in 
the following manner: the wire 1s passed 
through a codispersion of polytetrafluoro 
ethylene and polyisobutylene, which its 
simultaneously subjected to a direct cur 
rent of electricity. This makes the wire 
anodic. The wire is removed and dried: 
then passed through a zone maintained 
at 300-S00° ¢ for a time sufficient to 
decompose the polyisobutylene 


Process of Coating Metal With Methyl 
Methacrylate Resin and Product Formed 
Thereby. No. 2,823,140. John H. Lowell, 
Brookline, Pa. (to E. I. du Pont de Ne 
mours and Co., Wilmington, Del.) 

A metal article having a hard, adherent, 
multiple-layer coating of pigmented 
primer in adherent contact with the metal; 
a layer of undercoat; and a top-coat of 
methyl methacrylate lacquer. The under- 
coat is an organic film-forming material 
consisting of a polymeric phosphate re 
action product of phosphoric acid with 
a copolymer of methy! methacrylate and 
glycidyl methacrylate. 


Process of Printing an Electrical Circuit 
on a Chlorinated Polymer, Resultant Ar- 
ticle and Printing Ink. No. 2,823,146. 
Frederick N. Roberts, New York, N. Y.., 
and Fred W. West, Ridgefield, N. J. (to 
Minnesota Mining and Mfg. Co., St. Paul, 
Minn.) 

An ink, comprising an admixture of a 
conductor having a particle size less than 
50 microns and a polymer of trifluoro- 
chloroethylene, is applied to the surface of 
the chlorinated polymer. The printed sur- 
face is maintained at a temperature be- 
tween 100-375° C., for not more than 30 
minutes. 


(Continued on page 686) 
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INJECTION MOLDING 

Leading plastic molders are using A-C Polyethylene to pro- 
duce superior polyethylene articles. Controlled gloss, better 
color dispersion, and the ability to run larger, more intricate 
parts are features of using A-C Polyethylene. Faster cycles, 
positive mold release, lower operating temperatures and less 
overall machine maintenance, are the profit-making advan- 
tages that contribute to the molders profits. By a simple 
change of percentages of A-C Polyethylene blended with 
virgin Polyethylene you can tailor- make a wide range of 
characteristics which would normally require a large invest- 
ment in inventory, covering many grades. The proper flow 
to meet any molding problem is under your complete control. 


SLUSH MOLDING 


ee for slush molding is — new! Now, using 
a blend containing low-viscosity ) Polyethylene, parts 
can be fabricated from small pieces ay the toy dince: ur 
above to 50 ounce parts. Here’s an entirely new low pressure 
process offering faster cycles with low mold and machine 
costs. Because molds are inexpensive, short runs are eco- 
nomical for polyethylene parts using this entirely new ma- 
terial. Adaptable to individual piece, semi-automatic and 
automatic operations, slush molding with polyethylene pro- 
vides new control of molding costs with detailed, high 
quality finished parts. Only A-C Polyethylene blends give 
maximum results for a wide r: inge of working conditions. 


You owe it to yourself to investigate A-C Polyethylene. 
Send today for full information, specifying your type of re- 
quirements. This information he Ips us to he Ip) you. 


wall 


Beastly Problems? 


in slush or injection molding 


National Distribution * Warehouses in Principal Cities 
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Slush molded toy by J. H. Miller Company 


makes them extinct! 


SEMET-SOLVAY PETROCHEMICAL DIVISION 
Dept. 526-R, 40 Rector Street, New York 6, N. Y. 








Applications 


Improved Plastic Laminate. No. 2,825.- 
672. Frank F. Koblitz, Oregon, Wis., and 
Joan Tinoco, West Haven, Conn. (to 
Bjorksten Research Laboratories, Inc., 
Madison, Wis.). 

An acrylic base is coated with a syn- 
thetic resin adhesive, and laminated to a 
preformed layer of resin selected from the 
group consisting of N-hydroxylated ny- 
lons, N-alkoxylated nylons, and N-alke- 
noxylated nylon. The resin layer is covered 
with a coating consisting of polyepoxide 
and an acrylic base. 


Vinyl Coated Knit Fabric. No. 2,823.- 
156. William D. Hedges, Columbus, O. 
(to Columbus Coated Fabrics Corp., 
Columbus, O.). 

Knitted fabric is embedded in a per- 
formed vinyl sheet having a coating of 
polymerized vinyl chloride resin, plastici- 
zer, and color pigment. The combination 
is united to form an integral sheet of ma- 
terial. Ingredients contained in the coating 
composition include: 





Parts By 
Weight 

Polymerized vinyl chloride resin 10.0 
Clay 8.0 
Di-octyl-phthalate 6.0 
Cadmium octoate 0.15 
Barium laurate 0.15 
Color pigment 1.0 
Mineral spirits 1.5 
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ANOTHER NEW IMPCO 


Special Purpose Injection Molding Machine for Containerlike Molding 


MODEL 


CA30-75 


30-50 gram capacity 
30 molding cycles per minute” 


shut-off nozzle for pre-pressurized 


molding 
simplified mold construction 


built-in die and platen cooling ar- 


rangement 


® separate injection and clamp hydrau- 


lic circuits 

shock mounted control panel 
photo electric recycling monitor 
75 ton clamp 


9%," stroke 
fully automatic 


*dependent on material and mold construction 
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155 IMPROVED MACHINERY INC. 


NASHUA - NEW HAMPSHIRE 


In Canada, Sherbrooke Machineries Limited, Sherbrooke, Quebec 
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months of last year, most of 


Following are the partly estimated and revised 
tatistics for the domestic production and sale of 
plastics and resinous material during the 
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Domestic Production and Sales of Plastics and Resin Material. 





All other bonding and adhesive uses.’ 
iited States Tariff Commission, Chemical Division. 


Included with 
SOURCE: | 








of February and March, 1958. Units listed are howing slight but steady increases since. January 
in pounds, dry basis unless otherwise specified 1. Largest increase occurred in polyethylene 
Data on alkyds and rosin modifications have not resins, which are up nearly 3344% over last 
been included since their use is primarily limited year’s totals for this period 
to the protective coating industry 
February, 1958 March, 1958 
Pro« tior Sale Productior ~ alt 
Cellulose Plastic 
Cellulose acetate ar nixed ester 
Sheets under 0.003 gare 230.072 1.225.058 1.680.105 6&5 . 241 
Sheets, 0.003 gage and over 1,471,308 1.281.589 1,490,369 $24.41 
All other sheets, rods, and tubes 581,990 662 .068 652.800 33.717 
Molding and extrusion materials 6.677 ,428 6,427 ,460 7,652 ,829 $93 41. 
Nitrocellulose sheets, rods, and tubes 289 763 290 , 594 278,414 302 , O71 
Other cellulose plast 671,334 $31,609 736,046 $7177 
POTAI 10,921,895 (318.378 12,490,563 63 
Phenolic and Other Tar-A Resin 
Molding material 13,213,497 11,799 337 13.781.694 ¢ 5 
Bonding and adhe ve resins lor 
Lam ting (ex ply wood 4.945 921 3,198 309 § 249,242 4 328 
( oated and bo 1 abrasive 972,717 SRY O51 1,152,290 026 
Friction material brake lining clutch ta g milar material 016.193 1.006.291 774.470 ; 49 
Thermal insulation (fiber gla rock wool 3,276,260 3,036,720 3,118,270 584 
Plywood +. 581.360 » 267.731 3 840.164 22.91 
All other bor ng ar hesive use 3.060.380 3.098 842 2.717.742 108 1 
Protective-coating re eda dite xcept by rosin 368 767 1,708,074 2,455,347 668 , 35 
Resi for her . $33.8 666.134 2.168.043 $43.17 
POTAI $4. 86K 91 & 670.469 35 257.29 M4 c¢ 
rea a Mela c Ne 
Textile-treat textile ting resi 726 74 803 206 ? 816.694 S66 38 
| iper-treat i paper t g resi OY 970 767 , 854 1,952 , 99¢ 42 
Bonding esive re r 
Plyw ( a7. 32% 6.611.495 7 363 287 67.42 
All other bx esive ‘ g | t a5 R10 3; 347 O84 $444 603 ) 438 
I tective ‘ re traight an ‘ 090 RRI 1 695 607 2.793.155 634 _ O5¢ 
Re fora ther 4 ; F 673 861 7.099 502 8 323.62 ; 43 
POTAI 3,961,589 3,325,648 16,194,357 4.456, 91¢ 
tvrene Re 
Molding material ) 656.232 33.477 954 32 368 .997 R60 5¢ 
Protective-coating r traight $96 527 6.772.902 7.458.399 R OF 
Resitr for all other es S530 904) ) O68 703 12.859 318 4 62( 
POTAIT 49 712,691 50.169 649 52.686.714 5 
\ Vis ( r Re ? 
Poly, vi orice \ er re 5 re PV¢ | 
Film (re tent 5,901,555 588 
eet tent 4,411.75 :°050.114 
Mol g ext resir tent 13.907 .314 4 RS 722 
Textile paper treating and ating re tent 4.468 , 201 +,900,50 
} < re te 964.130 x § RR 
Protective oat z tent ‘49 691 68 455 
All other ‘ re tent 3 368 8790 14 
All other re s for 
Adhesive re ontent 3,484, 361 
\ other ‘ re mntent ) 19) 9R9 . ) 996 
rOoTal 58 326,883 $4,948 872 62,326,047 4.798.290 
Coumaronce-Indene and Petrol Polymer Re 18,350, 271 8,180,119 18,290,082? 8 340, 87¢ 
Polyester Ke 
For re nforced plast 19 778 6.53 O73 7.658.291 65 66 
I ral ither ‘ 71 os? HRs sO 978.427 a Sa 
rOTATI 909 835 7,220,832 8 636.718 $ 43 Yj 
Polyethylene Re 
For film 18,447,516 630,55 
For all other use 35 03) 446 + 49 170 
POTAI 61.800.790 54.3790 _96)? 64.574.904 R70 7 
Miscellaneous Synthetic Plasti ind Resin Materials 
Molding materials’: ¢ 921 828 3 O75 536 > 817.471 21 S23 
Protective-coating resins* S61 Q S38 037 1.046.460 St 5 
Kesins tor al est 10,015,861 9,058 ,947 11,538,270 81 355 
rOTAL 13,798,868 12.672.520 15.402 .201 ; 0 665 
GRAND TOTALS 79 651 738 »S9 RRG 449 OS RSR OBR 494 11 
Includes hiler last zers, and extenders. 
*Production statistics by uses are not representative, as end use may not be known at time of manufacture 
‘Includes data for spreader and calendering-type resins 
‘Includes data for acrylic, nylon, silicone, and other molding materials 
‘Includes data for epichlorohydrin, acrylic, silicone, and other protective-coating resins. 
*Includes data for acrylic, rosin modifications, nylon, silicone, and other plastics and resins for miscellaneo ses 
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Acheson Dispersed Pigments Company 614 
Agency: John Mather Lupton Company, Incorporated 


Advance Solvents & Chemical Company 622 
Division of Carlisle Chemical Works, Incorporated 
Leonard Advertising Agency 


Amoco Chemicals Corporation > 
Agency: D’Arcy Advertising Company 


Argus Chemical Corporation 618 
Agency: Geer Du Bois & Company, Incorporated 


Bakelite Company 612-613 
Division of Union Carbide Corporation 
Agency: Richard La Fond Advertising, Incorporated 


Ball & Jewell, Incorporated 682 
Agency: Richard-Lewis, Incorporated 


Cadet Chemical Corporation 684 


Cary Chemicals, Incorporated 677 
Agency: S. M. Ferrer 


Celanese Corporation of America 66! 
Chemical Division 
Agency: Ellington & Company, Incorporated 


Columbian Carbon Company . 673 
Agency: Donahue & Coe, Incorporated 


Detroit Mold Engineering Company 684 
Agency: Holden, Chapin, LaRue, Incorporated 


Diamond Alkali Company . 620 
Polyvinyl Chloride Division 
Agency: Fuller & Smith & Ross, Incorporated 


The Dow Chemical Company 621 
Agency: MacManus, John & Adams, Incorporated 


Erie Engine & Manufacturing Company 674 
Agency: The Yount Company 


Escambia Chemical Corporation 604 
Agency: Godwin Advertising Agency 


Flightex Fabrics, Incorporated 684 
Agency: The Powerad Company, Advertising 


Food Machinery and Chemical Corporation 609 
Agency: The McCarty Company, Advertising Incor- 
porated 
Foster Grant Company 628-9 


Agency: Burke Dowling Adams, Incorporated 


The Glidden Company 619 
Chemical-Pigments-Metals Divison 
Agency: Meldrum & Fewsmith, Incorporated Advertising 


B. F. Goodrich Chemical Company 3rd cover 
Agency: The Griswold-Eshleman Company 
The Harshaw Chemical Company 4th cover 
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Improved Machinery 686 
Agency: Hillsborough Advertisers 


H. Kohnstamm & Company, Incorporated 666 
Agency: Byrde, Richard & Pound 


Metasap Chemical Company 675 
Nopco Chemical Industrial Division 
{vgencyv: Gray & Rogers 


National Lead Company 616-617 
{gency: Marschalk and Pratt, Div. of McCann-Erick 
son, Ine 
Newbury Industries, Incorporated 666 


{eency: Baisch Advertising Agency 


Paterson Parchment Paper Company 68! 
{gency: Grant & Wadsworth, Incorporated 


Phillips Chemical Company 603 
fgency: Lambert & Feasley, Incorporated 


Plastics Engineering Company 607 
fvency: Kutiner & Kuttner, Incorporated 


Reichhold Chemicals, Incorporated 625 
Agency: MacManus, John & Adams, Incorporated 


Rohm & Hass Company 626 
Agency: Arndt-Preston-Chapin-Lamb & Keen, Incor 
porated 


Rubber Corporation of America 667 
Agency: Ovesey and Straus, Incorporated 


Semet-Solvay Petrochemical Division 685 
Allied Chemical Corporation 
Agency: Atherton & Currier. In 


Shell Chemical Corporation 2nd cover 
Agency: J. Walter Thompson Company 
F. J. Stokes Corporation 608 


Agency: The Aitkin-Kynett Company, Incorporated 


Titanium Pigment Corporation 610 
Agency: Doyle, Kitchen & McCormick, Incorporated 


Union Carbide Corporation 
Bakelite Division 612-13 
Agency: Richard La Fond Advertising, Incorporated 


U. S. Mica Company 569 
Agency: Terrill Belknap Marsh Associates, Agency 


U. S. Polymeric Chemicals Incorporated 624 
Agency: Albert A. Kohler Company 


R. T. Vanderbilt Company, Incorporated 67! 
Agency: H. Edward Oliver 


John Waldron Corporation él) 
Agency: Sanger-Funnell!l, Incorporated 


Welding Engineers Incorporated 630 
Agency: John Miller Advertising Agency 
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This listing is as comprehensive and up-to-date as possible. The full listing will ep- 
pear three times @ year, while intervening issues will carry a briefer tabulation of 
price changes and additions. 

Companies whose products do not appear are invited to submit price data for in- 
clusion in the listing. All suppliers are requested to submit product additions and price 
changes promptly as they occur, in order to make this listing of maximum value to our 


Prices, in pat, are f.0.b. works. Ranges indicate quantity or grade variations. No 
these prices is made, and spot prices should be obtained from the indi- 








Adhesives 
Ampcofiex Adhesive... i: 
Bakelite BC—17613....... .%. 
oS ere ; - 
dca. .sekhsead 1b, 
Bonding resins, abrasives ./d 
Brake linings.......... 
Foundry resins. ....... Ib 
Heat Insul. resins...... Rb 
CD Cement Nos. 200, 201, 
Sh, Me cocbeeed 
Tap tenditscogvbu sees ft 
Dow Corning C-271....... , 
EE vvescon ewes . td. 


Pa ee * 
mm SE VI, VUT... .. 


Ez Adhesive A-1, A-3, 
re ¢. 
Sh Eeaddbnse savncess @. 
RE a ee a @. 
Soe, Co Ce, CO. cece @. 
i Ptah ateccseees ¢@. 
Flexible Resin No. 1...... ft 
Se aObs ssc cevences » 
it miblehes ce cto need Ib. 
BE Gbbsccccccdscces ib. 
|» ib. 
es Yt = 
Metibond 2002-14......... ¢. 
4021 Type | REPO nq. ft 
_ ss PPE RE Rg @ 

TE ME né asone > end 
on fe Bonding 


Liquid Adhesive, 2L 


7 Types ee boone ° 
Ti nitih as med y 
Spray Dried Adhesives. ./d . 
Plastic Cement........... : 
Meee cbeocoecoes “4 
Foam Cement 
hs gh nh xs tlhe oo 4 gel. 
Schenectady SP-7401....... bb. 
Schwarts Vinyl Cement..... ff 
Synvarite US f1........... 
ED Mode cb ccedeccccs b. 
tind neiihalknsadennced bb. 
/' & " Seem yee Bb. 
ts Mss odcctbiccces ». 
Dh ¢dhnvssendeenadt ». 
Dt dh chetadéhased’ bb. 
i tdinscceninesess ». 
_ . sere i Ape — 
Thizon'CB......... bbaced gai. 
Scccedundecce ional gal. 
tccend ube aes Sanu eal. 
iitbbesvceeeceesensal aa. 
Seiae6be. docceteeces eal. 
Se Dy Giiiid cbe bade +cces 
SilestcedGhececedeecata b 
Dt eseccesbenessébecate 
ieeneutdtenvesstnenane b. 
ikpessddnsasesethcedee ». 
beeccétensscetouacte b. 
Anti-Static Agents 
ae ae @. 
eee Ven Winkle-Mu: 
Ds .0ddeadeevelibecdsa lb. 
Ms Gadiwdscvctioocess Ib. 
sinaitisthe + bndpenda eal. 
Merix Anti-Static #79...... ¢@. 
oes dalo dn <evntee ccoeGh 
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Catalysts 
<cvumae cobalt naphthenate 


Aritemp Curing Agent 105. ./d. 
Bakelite BH-17618 lb 


RE I ie bb 
Ste ME bode ce ces 
Cadet Sansa’ peventée, a 
OS ; 
Diichiensscsbbecen bb. 
Dichlorobenzoy! peroxide . ld 
Lauroy! peroxide... ..... Ib 
Methyl ethyl ketone 
eainde ceos@ecees ib. 
GE El wddodoccdbecces bb. 
PRI ORE bb. 
C-110, -180, -180-S, C-110-S, 
WF-100, -101........ bb, 
Coen seers D&E... 
paste... .id. 
Catalyst MC-1.......... ib. 
Emerson & Cuming 
Catalyst 209.... bb. 
—iisewehe 1b. 
Epabitatiwlcewtaceas ib. 
Epi-Cure 82. lb 
ies eoe I 
ie 606 - lb 
ie wswe - lb 
7 beaes : aan 
ee a 
Epon Curing Agent BF»-400 ./d. 
[bs sshuhedsectdaccel tb, 
SS oe > 
bee betndbneessccumaacwe 1b. 
Tewneseesea maseahonaen ib. 
Lucidol Catalysts: 
Alperox C... . bd. 
Acetyl posanite, , ae 
Benzoy! peroxide, 
granular. . ieee lb 
pastes..... 1b. 


Cyclohexanone peroxide, 
Di-t-buty! diperphthalate . /d. 
Perozide........ Ss * 
Hydroxyhepty! peroxide. . 1b. 
Methyl ethyl ketone 
peroxzide......... . Dd. 
p-chlorobenzoy! peroxide. ./b. 
p-menthane hydro- 


peroxide... . Risa 1b. 
t-butyl hydroperoxide. . . ./b. 
peracetate............4b. 
perbenzoate.........../b, 
2, 4, dichlorobenzoyl 
peroxide. . Ib. 


2, $-dimethylhexane-2, 5- 
dihydroperoxide...... .1b. 


Furane H-736-A........... 1b. 
Marblette Hardener 11..... 2. 
Sh iis Ghee cekbeocee ». 
PE Re See PRS b. 

Dtsch eelbeé es cdbcennd ». 
t. | rosnapterepes ~ 
Ths ccecdhe oes 
Gn Wie cb bebe cccdccend bb. 
Des dhbscccuddeccced 1b. 

H C Promoter 6%......... b. 
= yl viene’ epee - pide oe = 
et Dbscensscecune ‘ 
ED bite nauénaeeeabe ». 
hub'ccccdésenves »b. 
Pe ME icks oostevo vdee ib. 
Pe ES © 000d bn ceed b 
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00 
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IC activators....... 


DIESEL <scvcddaoe ib. 
Melurac 255, 259. ....... ib. 
Modifier CB-110, WF-61.. id. 
Plaskon Hardeners, Liquid. .id 
PUG heécsescces le. 
ye, ib 
Promoter D-2............ lb 


Quick-Set Accelerator 804.. gal. 

Reichhold Hardeners 2600, 
2601, 2602, 2603, 2604... .ib. 

Rezolin epoxy hardeners... . id. 


iG céuvencecdees Ib. 
SA Haesdener........... . db, 
Sealset 701........ .. gal. 
slat dinainnth ipcieeiee ae 
ed cebenietieein gal. 
Soligen ; , lb 


lb 
Ib 
ib 
-_ 
Amberols, phenolic types. . . ib. 
Rosin maleic types.......ib 
Bakelite Phenolics... .. lb 
Styrene emalsions....... lb 
We IDs accthecess lb 
Solutions......... gal. 
Gaba dscassece gal. 
Butyral resine........ Ib 
Chlorides bb. 
Chioride-acetates...... ib. 
 * ees 
Celanese PVA emulsions, 


homepolymers........ .1d. 
Copolymers....... ae 
Chemigum latices......... ib. 
Cymei 245-3... ee 
245-8... ; 1b. 
247-10 . bd. 
248-8... Ib. 
Dow Corning 805, 808...... ib. 
Rs 2» 6s 984006 p0ebeee en ib. 
eee ere Fre ib. 
Dylex K-500, -600, -700, 
Gah sees ceneseence ib, 
fF 1b. 


Kel-F Dispersion (dry wt.). . id. 


Ladcote FHHF-4010, 
POEs ectverces bb. 
Plaskon Alkyds 





Modified... 
Ester Gums.. 
Maleics...... 
Melamines. 
Piiss66seecans 
a 
Phenolic Laminating 
Weawecescceocs Ib. 
Silicone Alkyds..... . bb. 
Miia. 00050000008 0d68 1b 
Pliolite latices. ..........- bb, 
PEED BF Riccvcecccesccose Ib. 
ib siaseneareecnsesceud ib. 
Re eer 1b 
Disesscessseessest 1b 
rcdicewecenscneoeened lb 
Polyfluoron liquid dis- 
MG weh éeddeoces 1b. 
Paste dispersions. ...... Ib. 
PUGS Bec ctccccecces ¢@. 


Reichhold Coating Resins: 


i4Modified phenolic. .... 
Non-phenolic......... 
Super, pure phenolic 1b 
Beckam a 
Super, melamine....... Ib 
Pn dib cob scdtceees 
NN rer b. 
Beckosol Solutions, epoxy 
6s one seemeel . 
ae ib. 
Non-phthalic ib. 
PL, + bedsoccna ib. 
Pure-drying........... 1b. 
Non-drying........ bb. 
Super, isophthalic...... ib. 
SG Es ad oo sbc00ees ib. 
Hard resin solutions...... ib. 
DEG. . occedbccace 1b. 
a SS: 1b. 


Pentacite, non-phenolic. . ./b. 
ae = = phenolics, ee 


Pts deachecece 

Liquid resins......... lb 

P ae ee 
Din nessbéecnece ob. 
Water-soluble. ........ 4 
- emulsions, alkyd. . ./. 
Synthe-Copal........... 1b 

aera 
eee 4 Alkyds SA a 
Be Web ccescebeccees ib. 
EE REM: ccccbcccess Ib. 
Styrenated............ Ib 
PR cdbes ccccbveccess lb 
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lb. 
Schwarte Saree qt. 
_ = SOS Se tee? gal. 
Verna a ns ib. 
bedincoepiecsvedacedl lb. 
Colors 

Acheson 0100 Series Paste 

Dispersions: 

ia chasse anibaedsl oul lb 

0 EE Tey lb 

 _. SS Seenprneaeis: lb 

IIS ic totk -ineice@cbeecescainie 1d 

i itabionseewnnsaees lb 

ee eee: Ib 
a il ii oat Ib 
Advabrite M-10........... lb 
Advance Brightener 

OS) ar 
Akron Chemical Colors: 

Dry blends, reds......... 1b. 
 , Eee Ib. 

Organic colors, blues. ... . lb. 
MS von066-0eenered Ib. 
Dc vipeeiaenp bate Ib. 
oe , ee Kees ib. 

Pastes, blues............ 1b. 
Ds sive cectaawe:d lb 
i MnéGthecanas waded lb. 
. — Se eaaeees canes Ib. 

era 1b. 
Cabot rae blacks: 

OO aaa ib. 
| Re epee ib. 
SE RE a 1b. 
EP ey ib. 

bia: lier to Wain aoe diene lb. 

SONNE Beco cccccsccces ib. 

is -pudeieetescvonand ib. 

4 Spee ae b. 

RD Mase inccuscae’ bo. 

pabedddendaceiuadad db. 
nt aiedidwnn dene aeed 1b. 

PE Midiinéscatewiran’ ib. 

EE Oty ib. 
Supercarbovar........... bb. 
Cadeeee Jes piendeetued Ib. 
Caltfornia I Ink, ve C. color 
a6 teens ened 40: 1b 
issckeetarece dns 
eee 1b 
Dickneoccenesoned ie. 
ST  ctdite cuwener eatin ib. 
en ee Se Sarat b. 

P. ¢ aetises boat colors: 
Dn. Seeenesuwdessea Ib. 
sy Leet ecpemeee ie’ 1b. 
i vensescacne 1b. 
i unhetanesnamewd Ib. 

RE ey: 1b. 
Es db0000 606000 ib, 
Carbic Colors: 
Permanent Carmine 
| REE See 
|, SReaeoee 
.  ) lb 
PV-Carmine B........ lb. 
PV-Carmine HR.. 1b. 
PV-Fast Orange GRL. 1b. 
PV-Fast Red B. . Ab. 
PV-Fast Violet BL..... lb. 
PV-Fast Yellow HR... .1b. 
PV-Orange G......... Ib. 
_ | eee Ib. 
PV-Violet G.. eS 
PV-VYellow G.......... lb 
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3.95 
.69 
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2-3 
2.15 


6.95 


2.87 


a menage 
SLSsesace 


1 om $0.50 / 
SaaS 68 / 
I he Bice ce edaieila "s .68 / 
IG a:s96 dames ib. a 6 

errr. lb. . 
iuteheesssbicued awa 1b. 84 / 
s+ taetiavercaan ib. 1.18 / 
ts be kekedanenee lb. Si 
Ra: lb. 65 / 
MB-Series inks: 

ER bb. .85 
eae b = =61.25 

eer re 1b. 2 / 
ah dhad bee dae 2 §=1.30 
PS 66e0ceeenues b 1.20 / 
 ieis +nechcniad lb 1.05 
ee od. 1.17 
RE ee ib. 1.11 
An tek ini ae ib. .68 
RRR 1b. 90 / 

MY Series inks 
EE bie bint det eateries 1b. .70 
ie ik dete wie elt a aie ib. 1.25 
| GS ae, lb. a & 
en onewae sneer Mb. 1.35 
Greengold....... 1b. =61.90 
GS 66 ohith mika Gare lb .85 
Pearlescent........... lb. 1.95 
Pub awesassacese's ». 1.18 / 
tis Ain ade tee acid a ib. .55 
ae bb. 7s / 
Mylar printing inks: 
DIAS 5 404 06-0000 .99 
— ee ib. .81 
htt ass ae alin ». 1.18 
Bronze reducing 

RS SE Sai ee b. .51 
Gold concentrate...... ib. 1.07 

> pea 1b. 1.27 
Hi-viscosity clear... ... lb. 09 

er lb .97 
Pearlescent concen- 

aE ee ib. 1.98 

cecetiie ae gidhweneae:d ib 1.19 
Reducing clear... ..... bb. 68 
NS abit ane abiaineoel 1b. .53 
ae bb. 33 6/ 

PE-Series, granular concentrates: 
ae . bd. 86 / 
Biues.... a 8s 

a re »b. 3.00 

: d¢6vavenveds m 6a # 
Oranges COC cece secees bb 1.12 , 
cn kuens wkdeaude’ ib 1.93 / 
Dh theéeeeisaews ib .70 / 
bbeaneseveswes bd. 78 / 

PX-Series pastes 
hie tectebiancd b. 1.58 / 
riche nee hada m 8.88 7 
LS Fen Kacalhn esos Ib. 1.08 / 
IY brio ids al-wd oie ib. 2.7% / 
EDS gee b 1.30 / 
Metallic, eS ib. 1.48 / 

NK dk bia ate eden lb 1.48 / 
Rede. SP ER See Ib 2.25 / 
ecniehiseas venet lb 92 / 
;  _ Pee 2.05 / 

RP-Series inks: 
NS 0-6-0 nee gual »b. .89 
Liwbhessesaneuees bb. .58 
i haCaeeqessearenad » 1.08 
peers bb. .95 
Ti vietieesausceed ib. 1.12 
a ih in ih ah ib. 83 
i s+.ekecesad ib. 1.87 
~~ SPREE > - p 

ucing clears - * 4 
I dates ay vigils wale 2b. 49 / 
.. . . a epeeRet > ib. 1 ~=«/ 

UR-Series pastes 
| Se eee ib. 1.00 
nchwhuednowe tate ib. 1.82 
Pe eceness0tdbanees ib. 2.00 
SST? »b. 2.20 
i thinediddwnk ded ib. 1.68 
Di rcsnvsscebeexthe ib. 1.92 / 
ie sadasusdavaaba Ib. .83 
Vellows.. bb tw 
VC-Series Inks 
ih piuesstnesacuna ib. .56 
PG 06cessscusscuna ib. 68 / 
Pe eet ib. .39 
Veneers eceewee wed bb. 1.155 
i +:recenneoad bb. .72 
Eres ib. .68 
RGIS RRR Siete parte = b 1.96 
i cheensnenesheawan ib 1.17 
wae guetedneneeeaee bb. .37 
ey one bb. .61 
vc. ao Inks, arc omens 

ee oe .68 
Sera r 719 { 

a atadlis ets ese teaiiglei Ib. 51 / 
hives ¢setecdens 1b. 80 / 
I éy nccbdncwnd lb — 9 
RK aw ire d socket atten Ib. 81 
Ps ditavseneesoseut ib. 1.08 
i. Siecncowtpewend 1b. .96 
wae ii ancceknanden Ib. 54 
I hi ons tithe ona a bb. oo / 

Columbian t Carbon colors: 
Aqueous dispersions 
os Eee eae 1b. .20 / 
.125 / 
118 / 
.1025/ 
4 / 
.0975/ 





ed 


Ll ele el ad «“ 


25 


.23 


-62 


95 
35 


55 


15 
-55 


ib. 

a toile daie'ahe ote x Bates ib. 
Se Nee - * 
Eki seetth docs: seve ib. 

i -aaeecenevans - 
y bLtcbeneendaseadees Ib. 
shecensueseeresend ib. 
Coli eee - 
Hiblek | ere af 


Colloidal dispersions 
ye CQ-21... 4. 


Coblac 405............ id, 
ff ear lb 
Industrial.......... ib 

Coethloblak CK. ..... .tb. 

Coresinblak No. 3..... .1b. 

Cpe ere * 

Covaralshblak Tbs eos de > 

nes ih ie om eddie ib. 

Contayiibiate * RR ib. 
i oveakeasekad ead ib. 
a ib. 
cdeudsviceousss ib. 
aoe ma Galel alpen ib. 
: , ein bela aa pale bb. 

a a ee lb. 

Cowasbla BV-2S..... ny 

eneseeuces . 

CM a3 aes . td. 

6. 0 ogee ctl lb, 

i Gs ccc cased lb. 
Mapico colors, black . bd. 
ee Se ib. 

Crimsons, reds . Md. 

th tatebegaeesneed ib. 

er bb. 
Electronic Grades: 

110-2, EG-80......... Ib. 

a eer ib. 

EG-3. #e 

Paint Grades 
ree ib. 
isn’ Secbaceveae os ib. 

Excelsior. . . Dd. 

EE EE bb. 
bpeeneaete scenes 1b. 

Neo a MK. 1... .2. 

i Mieddnacseeces bb. 

MK. ' ' Deeeaneoneat b. 

Ravens 11 & 15.. on a 

Royal Spectra........ ib. 

Rh » fadsacactéades bb. 
RE aes wacked we 1b. 

Super Spectra....... ib. 
tin ceeekneunnd ib. 

Continez HAF.......... bb. 
ree eee’ 
Cyanamid inorganic pigments: 

Cobalt blues... .... ./. 

Chrome greens....*° ./d 
ere lb 
Yellows... lb 

Iron blues.... . lb 

Molybdate chrome 

oranges oom 

Ultramarine blues... .1d 

Zinc ye SF 

Powders, Unitane-O bb. 
Unitane-OR. 

Organic dyes. Indulines.. ./) 
| Pye b, 

Oill-soluble black ». 
is pctsehab os ib 
SED. cccccecea ib 
Pi cseeene sees ib 
Vellows... 

Spirit -soluble black.. .id 
Brown.... ib 
CIMEB. ccccceces lb 

oa... ot. anehenweee ib 
nine ek wh ib. 

Pi a... eo blues. . ./d. 
Benaildine Ee lb 

Ye 
er 

Carteret red lb 

Chiorinated para 
RS: Se lb 

Clarion orange...... lb 


Fugitive peacock -blue 


a ae ib. 

a. > odious Seeses bb. 
Lithol reds......... lb 
Methy! violet base. . .Jd 
PP errrrre 1b. 
Naphthol reds. bb. 
Oil orange, Y- 239. ib. 
Orange lakes. ...... ib. 
PTMA blue Ib 
Greens, rs) bb 

. =e ArT b 
| ib. 


Phloxine toner. 


bb. 
Phthalocyanine blues = 


ae 





i phages usd 
Red Lake C's. 
Madder... 
Rhodamines........ .4d. 
Toluidine reds...... bb. 
Yellow lakes........ bb. 
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Eagle-Picher Basic carbonate 








|. aay ib. $0.19 / $0.20 
Basic silicate, white lead 

Ct eleeddstden tae dd ib. .2075/ .2175 

a ckatsocndnaes 2b. -20 / 21 
RE oc dddeasvvssne bb. -19 

Stites coesen d ib. 1910 

Ferro inorganic : 

i « bileadubacee sees ® 1.28 / 1.@ 
nismadbbenaeedndd b® s81 9 f/f «2.96 
Blue-greens............. ib. %tnS / 2.85 
DU cists eh eeeskhowa 1b. 90 / 1.31 
Oranges. . ib. 2.29 {/ 4.20 
DLkid niahhh canatena? m te Ff tae 
itschhbsdnéssancecnt ib. 2.96 / 4.75 
TERR hye %b. 1.89 2.37 
Me thakd dé om easnsa lb 1.26 , 2.90 

Harwick Stan-Tones, blues 
ephennebaseontbes ed ib. 90 / 3.45 
Serpe ie » 2.530 / 2.85 
ecanbieeeedaues . 2.20 / 4.55 

ee ib 1.80 / 1.92 
I c3s ceccaas as ib. 82 / 3.95 

SG Laid Dik’ awe eens » 1.0 / 3.00 

EG kk de win a nienes ® 1.588 / 3.4 

RE a re ib. 2.20 / 2.32 
Gua. < cadmium dry....b. 2.10 / 4.68 

beubencauekhood b 2.50 / 3.18 

Sc chinabs sk neki m tf ta 

ae ee bb. 1.28 / 2.75 

or eae ib. .75 / .80 
Reds, cadmium dry. m 868 f oa 

eee ae ® 3.28 / 3.63 

ARE eas . 1d, 2 / 4.60 

ERE aaa ib. OO f/ 3.18 

iii ciehe &nveardha'e s %® 100 / 3.25 

EET SP . bd. 1.40 / 2.45 
Yellows, ae m dry ib. 2.80 / 3.18 
Se eee ib. hon ff 1.89 

ae nk ee ib. o {/ 2.558 

Sw icaipin © a dkatws ib. 9 / 3.25 

nt cibedehksbes 1. 1.30 / 2.20 

Teak sve kiddies scéiews 1b. 55 / 3.40 

SE Mle. duwesscas ld. O9s | .10 
Huber pigments: 
Ss MiMiine osséawes ib. ry .135 
| SP 1b. .085 .095 
ee Sea - .06 / .07 
Interchemical IC Series 

ts wah oad 1b BY.) 

Blues ib. 75 / 2.10 
Browns ib. - / 9 
Ss bide dsadeue en ib. 90 ~6/ 99 
ge ee 2 ib. 73 / .89 
Ss conn tea . Wd, 116 / 2.50 
eee kee ehaead Ib. 70 
Vellows..... lb .95 / 1.65 
Kentucky Inorganics 

ange... bb. -“ / 4 

Vellows ib. a? w 6 

Or Pile oc eeccceseses bb. 53.00 / 4.15 

DIS as eGenceeeuces bb. 330 {/ 6.0 
Se ee Ib. 1.88 / 2.05 
ey eae eae ib 1.98 / 93.85 
Kriegr-O-Dip W Types.....¢f. 2.63 / 7.80 
er cecosveses qt. 1.832 / 2.25 
Laminac color pastes bb. 7 =/ 1.90 
Mearimaid Pearls... ...... ib. 14.00 / 25.00 
Nacromer Pearls. Series C...16. 2.15 / 2.25 
Series W. 1b. 1.50 / 160 
Piastics Color Co., GP colors: 
sé didn thee ib. -78 / 3.80 
Re oe A es a on ils ib. 445 / 48 
nits ahitens see b. 1.20 / 2.25 
ns wikihow 0:6 sees Ib. 65 / 3.30 
eae ib. 65 / 3.50 
ew a Ib. 7 £ t.. 
DG) ths sdecdes m™ tt 7 ta 
Dispersant 3000 ib. 50 / .70 
ib. 40 / 60 
Dh ethas sandiive dx ib. 20 / 1.00 
cin ée% lb —_— 2 78 
Special acrylic pastes 
he. sc.éuseee ib. 1.45 
hia as» imine ate ib. 1.99 
Bi a ib. 1.10 7 4.25 
Brown, White. ........ ib. 1.05 
ht sedknendede — * 1.55 
2 ae 1.25 
ih. ich kadie cnedae db. 2.45 
Wee. soda ib. 1.50 
Transparent acrylic pastes: 
RE Oe ib 1.60 
ve whbesesees Ib. 1.80 

a - 1.95 
eo —an «Sa 
Teh taWeecccadheds ib. 1.50 

Polyester arene aqua..... .1b. 1.65 
i. bihiddissoceedvens ib. 1.45 
Ns + e6dtesces om t. 
cdededese ve - * 1.20 ;s 1.30 
Brown.. om 1.58 
CDs» oceeve . Md. 1.20 / 1.70 
i sscstene se ..% 1.30 
Ivory. ..b 1.30 
Oranges a-~ tan 7. Sa 
See eine om ae 
b 80 
ib. 1.60 
“4 / 49 
62 / 1.48 
% f .58 
61 / .63 
31 / 1.20 
42 / «4 
; ‘ 43 / .45 
PMS polyester colors...... 1b. 8S / 2.85 
Polystyrene colors. ..... .1d. 65 / 4.30 
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pith checenns eal 1b. 
} ny , odie ees ib. 
Phthalocyanines..... lb 
Sa ee 1b. 
PicGiitie sae wiwatbaed ib. 
. | Py ae 1b. 
nakaae bb. 
Resin Plasticizer Pastes: 
iced. avaveevbss lb 
NE arial aa teen i lb. 
iisnaddsensauaned lb 
PS 6 duséunedbacua lb 
Di Mcadas coowndee Ib 
el Cie) 65 66en were 
vie, on Chips: 
atl es hs ol ib. 
Blues, iron............ bb. 
Phthalocyanine nina ib. 
SE ee ee ib. 
Green, chrome........ lb. 
Phthalocyanine bb. 
Se ee 1b. 
ES RR ea ib. 
EE ARI ier ib. 
ee a ld 
NS acaianaduauien lb 
R-C blacks. . lb 
iinscédevsesseneded ib, 
Redd duddssenadhs« Ib. 
i necdécabenccieee-d ib. 
Reichhold inorganic pigments: 
Gh os cacebowed ib. 
Milori, as. besueend tb. 
Greens, chrome.......... bb. 
Reduced 25%... eevivoud ib. 
Oranges, chrome......... ib. 
SOO aide ct ecces ‘ 
Yellows, chrome......... lb 
ae eee bb. 
Ret-N-Dye (dry wt)... |... ib. 
Rona Natural Pearl Essence: 
DL ch bcennene ib. 
Supreme 
Synthetic Pearlescent Pigments: 
Ss & 44068 0s vevdiees 
nh i thecessauaes ib. 
Ded éevececenecsed 1b. 
Wh sb bbdweekaies ib. 
tS Se ateheosuws ib. 
Dah hantbedcandiues bb. 
i chevibeeceddees<e ib. 
ie berkeehs t 1b. 
path WAS knee keedee ib. 
Saran colors a) 
Sherwin-Williams Dispersed 
7 RS a 1b. 
Inorganic colors, oranges, 
Di sats ncesudeees 1b. 
Organic colors, blues... .. ib. 
DE dhaesstchoncus b. 
vee sedeteasansioud b. 
Pe inetdkecenceud bb. 
Vege < ene Drye 
ee as Ba Ib 
Dh vkessbesenuss ce ib. 
EE toth athtin natinddi aiaded ». 
iar etdinaaceh seis ib. 
VAP Dry Dispersions a 
i ekvnaneé sekameoee ib. 
od dtekaeneseph enn ib. 
DEL cenngsscesesves Ib. 
VE ae ib. 
ins ke nee oop ib. 
VP-Series Pastes 
iibbwasnes$ssé006ée< ib. 
ih ah ote nods Gao ob8 ib. 
teed sseeaneese ¢ 1b. 
TS) ainkeesseeosdad ib. 
Ora sbnasenenexe ib. 
i chhtedieeachognnded ib. 
Dibenecssees cece ° -* 
VPE-Series Pastes 
he ee lb. 
bh aeseaseséceuededa ib. 
Stith umes eaeshuw dled tb. 
is) eneneesseneden Ib. 
Ti pitinaréshusassdune ib. 
Din st+eecddecketecel 1b. 
pnnsGaceesaseeee ib. 
VY Chips 
i a bb. 
Ti ccné tikes ex6eaneeee lb. 
A a EN EE tb 
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0 ee ib. $0.90 / 
Cn 5 0neucestseevs 1.00 } 
it ¢etnetneaddenenes Ib 1.40 / 
Dt tkeiesennnenecwa .65 
. eee lb 8s / 
wee colors, blacks, 
bencdhodecadieed 1b, .755 
Blues, phesesocbdenseouresed lb. 1.16 / 
Sh dh aneeteneosessaud b. 1.51 
isseecévertessdsnd lb. 1.45 
Da terceeddhsabeud ib. §=1.15 
Sy s80snsbenes0se% ib. .83 
Di -040¢6¢ebes soesbuns ib. 1.15 
Wtiessenecscedesa lb. .7¢ 
Violite 199, green.......... Ib. 2.95 
eae lb. 3.75 
Fae a Moe ccceeenes lb. 3.25 
2 FO eee oe ib. 3.70 
Williams colors & — 
Blacks, iron oxide. bb. 1425, 
Browns, iron oxide....... lb. 1525/ 
Burnt umbers........... lb. 0775/ 
Greens, chromium oxide. .1d. 42 / 
Reds, 100 series, 1,000 
series, RY series..... ib. 1375) 
DED, «& duteevbe oes ib. 1375/ 
Yellows. iron oxide. . lb. 115 / 
. 4: Fe lb. 0725/ 
Mt cbeeeddsdbdehdeotveds lb. 1225/ 
Pt sekinensvedvack’ weed bb. .0975/ 
Fe nd chadcconpecnaveced ib. .26 / 
Ps co dbdesentebes 1b. 26 / 
Mise bheeseseseeeeeennec lb. .0S75/ 
tt. akkebbabessaecen lb. 36 / 
IE julie site ae haben ib. 36 / 
Zopaque, anatase......... Ib. 258 / 
SD o6ks dehuhwecwnn ed 1b. 265 / 
Dispersing Agents 

RS er ib. 22 / 
TETULTUCTTT TTT TTT Te lb. .1875/ 

Dewey & Almy Daxads: 

_* See Ib. .201 / 
ai ant conan he Ib. .248 / 
Di iewentsaweke ones dd. .1525/ 
Divitsésscciveepevands Ib. 08 / 
TU UTTTIT CTT TTT TTT ib. .185 / 
EIS ib. .30 
,_ | aes Ib .185 / 
Fillers 
Adeepetin Wr ébeéceuwene ib. 4 «6 
ichedbehisdennee sion Ib 38 / 
at YD et Addnenin ween oe ton 26.50 / 
yak 5950, 5960, 5970...ton 50.00 / 
Aluminum Flake ton 23.50 / 
Anhydrous calcium sulfate 
Witisnsecsheseeuswee fon 47.00 / 

at) sete cnccdeed ton 32 50 

Barytes, No. 1......ccse: ton 4500 / 

Burgess Iceburg wammnet .ton 50.00 

Pigment No. 30. .j.fom 37.00 

i nccknecsndtthsese lb. 6a / 

Ge Uilasisbdesenkeses 1b. 036 / 
i pteiicshecniinnnd bb. .0375/ 

Camel—CARB........... ton 12.00 

| || Re ton 20 00 
Mh +cbnes es anwans ton 32.50 

CE Sventaccdéicese Ib. 12 / 

CE Ci db os oochune.c ton 14.00 

Sn Gn 6 dnetsecemaees fon 14.00 / 

Duramite. ..fon 20.00 

8 & Cuming Filler 

English Mica: 

Waterground mica 160 
Ch ns eens 60 2 .o8 / 
_ | Segre .0825/ 

Georgia Kaolin ‘clays: 

EL GE as0e ce cnewseed ton 26.00 
hs dieseseeneet< ton 25 00 
a? ahnn 66 octane fon 49 00 
ae ton 20.00 

ids hianaeinedin cand fon 41.00 
Harwick fillers: 
Clays, Champion........ fen 14.00 / 
a Ree ree ton 20.50 / 
| Rae th. oe, 
Pers . We. . 
Magnesium carbonate... .1. .105 / 
Magnesia, tech.......... ib. oss / 
Mica, os peeeenre iB. os / 
Pecan shell flour. . -..of 45.00 / 
Stan white 325.......... ton 11.50 / 
Walnut shell flours: 
100W, 200WD........ ton 5O.00 / 
Di tcktéheennentie< fos 60 00 / 
oo rrr low 6200 / 
J Appeyes tos 74.00 / 
| REE we. 10 / 
Dh. b-éhewenanoccnans ed le. oo / 
Haber Clays: 
Coating grade X-44......fom 21.00 / 
Hydrasperse.......... ton 21 50 / 
 eircnssesccoened ton 18 50 
ns scsdandcnnde ton 1450 / 
A S eeecccoccccecees ton 20 00 
bekvesansnesesna fon 14.00 / 
Waren ~ ree Sww, 
SOR ee fon 12.00 / 

i trttvhecocehennes ton 5000 / 

RE ton 10 50 

Do rccsgegecedsedses Ib. 015 

ECP SEP TS Ib. 2525/ 

DM chabatviesenaaded ib. .105 / 

McMamee Clay.. ton 13.50 / 


~~ 
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Minerals by nomial Corp.: 


Edgar ASP 200......... ton 
SRR ton 
P ee ie ton 
gg EET -.ton 
ee Baden tccednca ton 
Multiflex MM............ ton 
— ee ton 
eocccecccceereceeees ton 
oun _ are eee ton 
Plymouth Cordage Sisal 

Ss ss-dudG ha eddhwes Ib. 
Secco ra dweekeohececees ton 
CE xis cheatetadbeal lb. 
Sno-Brite Clay............ ton 
ND 544.6% id bxeaenll ton 
ee eee ton 
fh eee a ton 
Pp webiesihscev-cdena ton 
Tamms Satin Talc........ ton 
Velveteen R Silica....... ton 
USS. a, dry grind....... Ib. 
SE ton 
a vinthé be Cie ene ee b08b-e.0 ton 
eS6ececccecsceses ton 
Wollaatonite Pin cavenbead ton 
TIT? TT rer ee ton 
Finishes 

Logoquant colors......... 
Toy gloss, acetate......... = 
Sn unadec ae dane’ gal. 
a gal, 


S8ussesesssssaes sssesesse 
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Flame-Proofing Agents 


1C-776 enol Cut 


Glass Reinforcements 


Chrome A ex Roving: 
3 


DP  Ssciwawseea 1b. 
3 * pessepeppeee: ib, 
Garan 60-end Roving 
FBF-7.2, -7.4 ib 
ie EF rer b 
Vitron _ epee 
.; . Sewer T° 
Lubricants 
Ries BOD. 6 icsccksenes 
RR ee i 
Dow Corning’7 Compound. 
20 Compound........... 
Py ee 
36 Emulsion............. 
Mold Release Fluid. ..... 1b 
Emerson & Cuming Mold 
ea Ib 
|) a a a 
GE silicone-emulsions. ..... Ib 
PN obbcckbvitvatavall gal 
Re Covdousscesoabanes bn 


IMs. ‘sprays, silicone, aonteal 


EE: Be can 
Zinc stereate, dry powder. lb. 
Isochem wax 270.......... 1b. 
CE fetanaheteseceiueka lb. 
Lunmn-Lease. ....ccccccess gal. 
M-1 Mold Release......... lb, 
Metasap barium stearate... ./b. 
Calcium 627.. —e 4 
RR Ses 1b. 
Magnesium stearate...... Ib. 
ML-4 Separating Film...... 1b. 
Mold-Ease Concentrate 
ea q@. 
— Release 225......... = 
SR gal, 
Maid: Wis pinnsss0ce cubes’ gal. 
SS SU SSRREE Per gal. 
oo tt ceccehatanl a 
EO gal, 
Plasikon 84 8406, 8407......... 1b. 
Ts 6665000 dsddde 1b. 
i entihes aan aaanimule 1b. 
Poly-Lease 77........ 16 os. 
SPs st 
Releasor Wax No. 826.. lb 
| oe ee, Te of. 
oe. peeheieuevensene ee - 
ee King Bomb-Lube. 20" os. 
pananeenee te cette é qt. 
Vibrin. VPA Parting Agent. ak 
Mica 
Dry Ground Mica......... lb 
Mycalex 385 & 400, rods, 
18 in. length.......... 
Sheets, 14 x 18 inches. ... 
K, rods, 18-in. length....... 
Sheets, 14 x 18 inches. 
a rods, 18-in. 
_ _ See aa 
Sheets, 14 x 18 inches...... 
Waterground Mica........ 1b. 
692 
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Miscellaneous 
Dutch Boy Bentone........ ib. $0.44 / “2 
IMS Two-Step Mold Sur- 
_ | aS an .50 / 00 
Isochem Belvaaiar ae lb. .195 
———- Water Proofing 
bckeeeee eceecs .21 
pM Parsing Compound. . .ib. .35 
Ultra violet absorber #9... .1d ae f 75 
Plasticizers 
Adipol 2EH, 10A, XX . 1b. 40 / .435 
i ecchvetthedcscadhews 43 / .455 
i edché ibUedes eon ib. 43 / 465 
ES 4666. 0dber dedadehae Ib. .3325/ 3625 
is apn deiewewenmenne . 3525/ .3825 
th Mii. cagndhs sedheed ib. 3925/ .422 
és acne Wbeed+adhade ib. 5725/ .6025 
Cn iaide cath checatsaan 1b. .4425/ 4725 
ae 1b. -4825/ $125 
SE dine t¥icenvetiaed 1b. .305 
— 
ee ee eee .765 / .55 
Arnold ‘Hofman butyl 
i + dibticceeaened 1b, .20 .30 
Butyl stearate........... Ib. .2275/ .2675 
Barrett dibuty! = i am f .335 
Dimethyl phthalate... ... ib. 28 / .315 
Panstscwser 196, . 2 ccccce lb 178 / -21 
Benzoflex 2-4S............. lb ae & 29 
el a eee 32 / .35 
Cabfiex DDA, Di-OA, DOA, 
pine dtie ak 2» ae oe .425 / .455 
og f Di-OP, DOP, ODP. bb. .305 / .335 
i éhis wks 6s 6ebeans .4325/ .4625 
sisi dike Hie -ate.aal nf 48 / 51 
in id dla 60s 6 eee aod lb 4 f/f .47 
, RE eee 5. .345 / .375 
ae - Ree Celluflex 21....... ib ae ff .375 

PET = .3925/ 417 
12, 179A, 179C, 179EG, 

hss ta dsewsdinn ed .325 / .%6 

iia chciiidn dua dali wind Ib 30 / .335 

a as ER aa el . 28 / .315 
Triphenyl phosphate... .. 1b. 415 / .435 
CHIISOWEEE GD. ccc ccccvvces bb. -1525/ .1825 

RE ee ae 5 Ib, .1675/ .1875 

Pitts (xcnadmadaes eleaud ib. -185 / .25 

icitndn hh Kew sto dein met lb. 21 / .275 

Di nenss tas Wbcenscolinecl 1725/ .2025 
Columbian Carbon butyl 

Picebt coccedcecuc lb .2525/ .3425 
Capryl alcohol.......... 195 / .30 

prvtons BEE, TOS Ib. 10 / .205 

ys sebacate....... bb. .92 / 01 
Dibuty! phthalate........ ib, 30 / .395 
Dibuty! sebacate, CP... . 1b. 68 / .77 
gad phthalate...... bb. 27 / .36 
Dihexyl adipate......... ib, 40 / .495 
ee phthalate........ib. 30 / .395 

oo l eebecate........ ib. 65 / .74 

lecyl phthalate..... ib. a 2 .385 
Diesoens adipate....... ib. 40 / .495 
Diisooctyl phthalate..... . Ib. 28 / .375 
Diocytl adipate.......... b 40 / .495 
Diocty! phthalate........ as .375 
Dimethyl sebacate....... 30 / .39 
Diocty! sebacate.... 0 ./ .69 
Harchemex........ » an i 345 
EMS 0 o0uwen cman b 58 / .675 

EEE ORR... . .4325/ .52 

ERR ee: 1b. 315 / 41 
Isooctyldecy! Ketone. bd. 288 / .38 
Methy! ethyl = beces lo. 26 / 365 
Sebacic acid, lb ae .89 

RES. 69 / 81 

Conoco H-300............ 06 / .10 
SIRs woccccevcesind .4325/ .4675 

BM.. .305 / 34 

On a li a ds 20 f .335 
Netty DIOA 40 / .435 

Widsicescteans .29 / .325 
DIOP, DOP. ..<.. .285 / .32 
yee 60 / .63 
Dinopol 235...... .335 / .37 
SE iiosia i tnteas ane wo eee .288 / -32 
IE Wil thant es oon 29 / .325 
Dow Plasticizer No. Se 318 / 34 
Resin 276-V2,-V9. .268 / .325 
TO et pete <> 40 / 49 
Drew ay 100, DP-200 .4175/ 46 

,  , ee 2 4275/ .47 
DP3i6 Sel ioe ae .2925/ .335 
DP-317 .555 / .5975 
MS witisn eit ahine ae 415 / .4575 

Sin sh adhe bo oni w oa .435 

Dutch Boy Plasticizer 
NL-A10 (DBP) lb .30 .33 
NL-A20 ( 

NL-A30 (DIOP) .305 / .335 
NL-C20 ( 61 / 63 
NL-F .395 / -425 
NL-F31 4 / .47 
gy 48 / .51 

aaee ‘i ro 5 .298 / .325 
—— 2 et hexy’ 
_* ) Faery 40 / .435 
Di G 2 ethyl hexyl) 
pia: senyd boxy vumhe cond " .455 / 49 
2 ethyl hery 

Rs no 4 athne d0% Db. 23 / 315 
DE-(2ethylhexyi? sebacate . /b. 61 / .645 
Di(methoxy ethyl) 

i 1 0atsewesiens Ib, .425 / 


— P iealone 
Plasticizer 84 


Triacetin 





Granular 


eee 2 
ee eee eee 2 ee 


lb 

lb 

lb 

-266 Ib 

Harchem butyl stearate. 1b 

Capry! alcohol. . lb 

Caprylene. . lb 

Dibenzyl! sebacate.. lb 

Dibuty! phthalate. . — 

Dibuty! sebacate...... lb 

Dicapry! phthalate... lb 

Dihexyl adipate..........1b 

Dihexy! phthalate....... 1b. 

Dihexy! sebacate........ . 1b. 

Diisodecy! phthalate Ib 

Diisoocty! adipate....... lb 

Diisooctyl phthalate. . ib 

Dimethyl sebacate lb 
Diocty! adipate. . L 

Diocty! phthalate lb 

Diocty! sebacate lb 

Harchemex...... lb 

lb 

Ib 

lb 

Ib 

Ib 

1b 


BOE EDuin'e Seccceccs 
Dnnetcctlcier<cecca 
PSR SS eS 

Isooct yldecy! | shthalate 

Methyl hexyl ketone... .. 

Sebacic acid, CP......... 
Puri 

Harshaw dibutyl 
a chinecovtsecs ib. 
it a= GO lies bb. 
Kesscofiex BCL........... ib 
tt otitedttennd adeneae Ib 

i p-eheethesscsthe nell ib. 
ibnedsaehs tatcdecant ib. 

ea: Pa aa: ib. 
ees ebennesese cabount lb. 
EES SONS ae ib. 
DDA: DIOA, DOA...... ib. 
inte: Gene cud women ib. 
i aieduh eh aeétnnode bb. 

i Gteudibhaes s+ cheats bb. 

Pnedessdieah 6s elbensane bb. 

SS hers. ib 

Pstdeniitndheseetcnnd ib, 

Siteencesine te cs ebaattie ib, 

Sititens endets ctlinaune lb. 

Sheedésctabahana@eeaud ib. 

Sibeniecensésceewcsene b 

GE, Bh cttn tn octane ame ib. 

GP tnsh + ntndoseviinach Ib 


Kron 





Monsantc dibutyl! phthalate 2. 


Diethy! phthalate........ . 
Dimethyl! phthalate...... 1b. 
Diphenyl! phthalate. ..... ib. 
DID EERE 
DIDP. DIOP, DOP...... ib. 
OER 
Wien «ede 
BL, Jp na Bosses 4 
=> Same ies ans 
N ue tecyibu — 
— ty 
is +. ence anc 
Dibuty! phthalate....... e 
Dntséns6eentans 
——— adipate, nar 
Gb covchccekes lb 
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PLASTICS TECHNOLOGY 
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phthalate, diocty! 
te, Isoocty! - 





Tricresyl phosphate...... lb, 
Ohio-Apex butyl! oleate... .. ib. 
PD, tke rsacdeess ib. 
Dially! phthalate....... ib. 
Dibutyl phthalate...... ib. 
Di-Carbitol phthalate. . ib. 
Diisobuty! adipate. .... ib. 
Diisodecy! phthalate. . . 1d. 
ree pathainte Y ae ib. 
1 RES lb. 
Tribut i phosphate beosd lb. 
EE Gs bocce ccteecs bb. 
i iinb ave caesdsen ib. 
3 | ee SapaRPE res 1b. 
Pas ¢onbidevnedeund ib. 
Desks ssbesnncdboad 1b. 
Si ses Gs vious ceessdons ib. 
pean odeveecosebees 1b. 
itedeugekesaseudsen ib. 
iksche Jbthaceeneeas bb. 
. & Gee ceggegerse lo 
4 svnadbedseandbes Ib 
i aplitebeceveshess 
RG-7 so 
i pik di weavnbhewd ib 
RG-1 


Cnt tbadadsaiives ib. 
Triethy! citrate. . Ib, 
 — ) eee oee bb, 

Plasticizer 120 lb, 
PEE Elen nebecdnads ib. 
i ds die ddiane enebees ib, 
Dishes oesakevnerwe ib. 
tt takstnbaseeces< Ib. 
vs . bd, 
Plastolein 9050 DHZ.. nebed bb, 
nce vnseebed 1b, 
9057 DIOZ. ib. 
9058 DOZ. ib, 
9078LT.. 1b 
Sy PEENcscceevex ib, 
3 ee eaeoe ib, 
9715 & 9720 Polymeric » 
ycizer 162, 562, 662. », 
es ts ase cc cesces lb, 
Polycon #7, 9, 10, peas 1b, 
eRe 1b, 
LH errr ye lb, 
bebessobde . 1, 
ae pscoue 
-108, -118, -120, -138.... ib. 
Gi stsbhdwtbaccecdbees bb. 
-206, -220, -238.......... Ib 
Sh 6nedtebeecscedecese bb. 
Gb as tacvscveceseoese ib. 
-800.. . fd, 
Petnacenssteceecedésas bb. 
Pas Sebo snce denon bb. 
is o0obnddeseccocess bb. 
Gs 6680006866 44080688 bb. 
Pit edeehsanpes bb, 
Dis cpek <teheacedi sewed ib. 
170.. ib, 
SPOccccecese io 
RC Plasticizers 
ith iiiieresand ead ib. 
x4 SO RE A RS EE bb. 
ordi b. 
DIDA. DIOA, 
iMbneckshaseenseéd bb. 
ee: ib. 
«< Se . Md. 
PP aeéésctensaed ib. 
Ti atebencsseeeneset ib. 
i titeremechesnandaue ib, 
7 eee ee ib. 
. ere er 1b. 
Gostivicer oe - 
H 5 ee hed is sean athenians bb. 
MikGeetictercoceckooned Ib. 
Dis 6 6656600 0060 e608 ib. 
Bs Bb460 6c n6 eo sboeevs bb 
PG 66 theme l eet coos end ib 
nD Seees ehescocewoces o4 1b 
MEO cecocemeccocoencees bb 
Ms oCeeeoecsocdagorrcs ib 
iin bec cgecondeseosved 1b 
Dis sdeaveesedvecneceel Ib 
Piicesthaaseceousesdéee lb 
Pe ondvcondedecdnecsdd lb 
nada cccsnmeeess bb. 
Th ddseihen sends ceed Ib. 
indians edthen oes 1b. 
ie coscuheseai ib. 
— equ Ib. 
Boas EPs BER ccescces ib. 
Dndsicnesbesineeesed Ib. 
te Rh SR Ib. 
Cc assenben oses ned Ib. 
i cnctimceesee os Ib. 
Wotew b eps eanecene = 
Whibicuedsesces cence eed ib. 
Phee sans coedeooveel 1b. 
ttohuCebccn «snus te 1b. 
Tt Ms oseeenuees . 1b, 
eta in as tunes eee Ib. 
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Resins & Molding Compounds 


Acrylic 
Cadco cast rods.......... lb. 
7 baulenecescanes lb. 
RP Serre ib. 


Std. " 
Stock cole Sitisesanse« lb, 
Granular Powders for com- 


ex poceston & extrusion. .Jd. 
Pi olding powd 
oe 7 


Colors, sock: 22220. 2m. 
Sheets types Aw Hi” 
a? Se 


Type, R, Colorless. . . sg. ft. 


ie es okt sq. ft. 
b= RL, colorless... sq. ft. 
Sen acewes ame sq. ft. 
PUREED Bocsececcecceest ee 
Alkyd 
Plaskon Souniy resin 
DP éeeseéevess ib, 
Molding anes 
Ben's woscccces 1b. 
Te Ga Geese cece ib. 
Type 420 black....... ib. 
Type 422 colored. ..... lb. 
eee ib. 
PUNE 0 ew coves 1b, 
Type 430. lb 
Cellulosle 


Cellulose acetate: 
Celanese cast & extruded 


film 
Standard amg rolls. 


clear. . 1b, 
Colors ; ib. 
Matte finish... ib. 
Stock & cut sheets 
clear.. M. sq. in. 
Colors M, sq. in. 


Matte finish. . M. sq. im. 
Celanese cast sheeting: 
Standard length rolls, 


clear... . M. sq. in. 
Matte finish. .M. aq. im. 
Tinted. MM. 3q. in. 


Stock & cut sheets, 
clear .. - 5. im. 
Matte finish 77 sq. im. 


Tinted sq. im. 
Lumarith molding compounds: 
Group I lb 


SD Ene cawesec 1b. 
Group IIl.. . ib. 
Jon-stock extruded rolls, 
GPsicees M. sq. in. 
Colors. ... M. sq. in. 
Extruded sheets, 
clear..... = sq. in, 
Colors.... . 5d. OM. 
Stock extruded lia 
a . $q. in. 
Colors M. Sq. in. 
Rutraded sheets. 
ae 
Colors. - M. sq. in. 
Poly-Cell Group I... ...... 4d. 
CTT conescbne ce ib. 
SN Eilhadéccaseceund 
SD Bes decedvees 1b. 
SD Wbietcavereces Ib. 
Tenite Acetate, Group 1... . . 1b. 
Rees bb. 
Di éedvcovheeene ib. 
ihn dacs deaths lb 
Group S$. tb 
Cellulose acetate butyrate: 
— Dissscckecesd ib, 
Pa cttedecesiececs 1b, 
Blacks, reprocessed... ... lb. 
Cellulose propionate: 
—— ide eeoesqoes ib. 
_ ee ib. 
easoonanea blacks... . ./b. 
oe cellulose: 
Dyeform 720, 721... .. ib. 
Es cde cnteos« 1b. 
a Ser ib. 
Std., '} we. aGia ose4 ib. 
Hercocel E.. Fars ib, 
Epoxy 
—— 502, 506, 6005 . 
6020, 6030, 6040......... > 
Sh, Ge decctbe ecu lb. 
Sits 24 $66 decadivested ib. 
tkhawdbdesevavevusn Ib. 
Ges 6a bs hsbedeosesced Ib. 


$1.63 
1.89 
1.39 


-55 
.59 
.59 


51 


67 
93 


033 
O44 
089 
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1.03 
1.19 


i 
136 
.165 


.722 


1.00 


-6225 
-6025 
-6125 
.6975 





Bakelite ERL Series........ 


3 ib. $0.80 
Emerson & Cuming: 
—e ere eeadanewe ib. 1.20 
bebbetrenndddan vee ib. 3.50 
rH beentnececeseneeees 1b. 84 
ittiidcenevesccsaat 1b. .90 
nhtd canen we 1b. 2.65 
490.. 1b. 1.50 
Epi- ig? eee, 507 
510 eeeeecs ceases 1b. .80 
$20. bo bo btunseseereeees lb, .615 
a a 1b. .605 
E Sf ES ae bb. 1.33 
4-B-2, 4-B. 4C, 4-C-T, 
_ “Sapa b 1.09 
Pe bibnenescescesece Ib. 1.52 
Ctiiatssdshesasvaedon 1b. .80 
|) eee Ib. .80 
Tt ébledudabdancenasa Ib. .855 

astvveudniecbeabeans 1b. 91 
ih avivendendiceed lb. .73 
ie deedtitennadnwdiaes lb. 615 
Dt iitnenaegiennddn’ bb. .595 
0 ee bb. .605 
eae a Ib. 09 

Furane CN-S02............ bb. 1.33 
Jet-Kote (with cat.) gal 7.50 
Marasrt 602, 610, 610V, 612B 
3, TTTrTirTT TTT be 8.290 
GG idétes6aceseend 1.13 

PPS is 1.17 
614A, 631A, 618A, 640. DB. 1.32 

pe ececsedocesecsboees 1.15 

Reichhold Polytool Resins: 
6125, 6130, 6140......... ib. .80 
Rezolin L-900, SOE odeusx ib. 1.00 
902 lb. 2.41 
1.19 
1.086 
1.19 
1.285 
1.29 
1.29 
1.665 
.996 
1.073 
1.05 
1.55 
1.75 
1.65 
2.90 
3.00 
2.50 
2.85 
1.59 
1.0 
1.54 
1.94 
1.83 
1.75 
2.05 
Fluorocarbon 
Bakelite FGBB-33789, FGEB. 
34790. FX MA-50590, 

FXMB-S0344........ . 9.00 
FGEB-.32788, FX MB- 

i chives needes «a ib. 12.00 
iil alg ..b. 11.00 
at: ®8§go rr Ib 8.50 

Kel. F Grade 270, 300 
i CO ccvecesess 1b 6.50 
Low density... .. lb 6.00 
Grade 300—P-25 
High density 7.50 
Low density.......... lb 7.00 
Grade 500-F, 500-R 
High density......... i. 7.00 
Low density. ........ » 6.50 
Polyfluoron, high density 
Dee grades HT, MT, 

ShGBb< 405650000800 64 1b. 6.50 
colored . db. 7.0 
Low density. "pellets, ‘Clear 

grades HT, MT, LT....16. 6.00 
OS PES = . 6.50 
Mikron-atomized powder, 
— eae grades 
ps 6 Geeceed ib. 8.00 
iin eehbaneeéad »b 8.50 
Licata at dis; 
40% H ..1b. 4.20 
oy] HT. MT iF .. db. 3.20 
HT, MT. LT..... ib. 3.15 
28% HT, MT, tr bh aed ib. 2.65 
jetiabatciedeemne »b 4.50 
6s 600 checks KG 008R6 see" ib. 4.75 
es. ee Se bb. 7.45 
30 aqueous dispersion... .1b. 5.60 
Melamines 
Fiberite 2015 (black & 

— 2 Sr bb. 57 

eS 1b. .61 
Cc th. secnthas pee 1b, 51 
St Mb o0scatncnees 1b. 85 

nibiith he xe adie anhed Ib. .45 
nh seecceess dee0unes ib. 48 
Pia tebtuas dus vk ssean Ib. .465 
Sh diling dds sos ctinankwed ib. 1.10 
ile 6 dc Ade scctcbee > 265 
1077, “41079 eeegeeeeenene lb 45 

Ungranulated beweneues Ib. 43 
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eae 1b. 
C—O ae wedubase 1b. 
Dcoktannse-oneees ee ib. 
ere 1b. 
enn -eh ees cenweed ib. 
Pe, ec ccccceces 1b, 
se > lb 
Phenolic 
EE 0 in wainise ened ad Ib. 
Rares PL-G6. ccccccscces _ 
Bakelite be peers’ purpose... .1b, 
Piscncceeaad 1b, 
Colors Lites aul et-e0 ane 1b. 
Se OUaoscccccosted 1b. 
Electrical Ineul.......... lb 
Oe ere 1b. 
Tenpect resist... ..ccccsces 1b. 
Barrett foundry resins, 
SS ee Ib 
Powdered...........+- lb 


ee 
1502, -3, -4, -5, R-110R. ib 
PS aa ee 
Corfoam 107, 114 ......... ib 
CE GO cs aeisccscesnidee Ib. 
ae ee 
Durez, Brake lining resins: 
8054, powdered. ......... \ 
13848, powdered......... 1b. 
14000. powdered..... 1b. 
Foundry resins: 
18115, liquid. ........ Ib. 


18123, 18250, powdered ./b. 


Resins, rubber compounding: 


DE Ns bc vabeees i, 
12687, powdered....... lb. 
13355, powdered....... lb. 


Resins, wood flour bonding: 
12763, 18520, powdered. > 


TON GEE bow bhudsscceeuss 
WER 6 0.0 6 acedisbeconsenus ib 
ide vse6sss onevssenaca lb. 
Se Ib 

Dyform. 


7 > 
-1132, -3510, -3515.... .1b. 
Pe eee ib. 
-10365, -11678........ 1b. 
CRE s MEUOE Bc sccccces Ib. 
eee eee lb. 
beng ies senrecateees Ib. 

eee Ad diene bade 1b. 
oS molding powders: . 
13408; 12486 aeneceeene Ib. 
th Cs ¢ovcceecee lb 
eee Ib. 
Hee bn eees eewes ib. 
ial eel Rew ol 2 hai Oe ib. 
12439. A, SO GR = 
17463 pebeveeeosece bb. 
ee lb 
- 12489, 12884, . 
12991, 12493. 12853, 12900, 

12901, 12902, 12920, 

GUE 6 6 occ cccecececos lo 
|, SPP ree 1b, 
ES 6 6 ceececeeeaneeeen 1b. 
i ee 1b. 
Eb emicnessanee > 
SRO a ceenceccoceesved 1. 
Sees We occeccetars 1b. 

Loven L - — = ee = 
+4 eigadknaccendtas 1b. 
re Ib. 

Piiscvisasdiodsenwns lb. 

Sistveesecceuneees 1b. 

Ol ati eee am arionelel Ib. 

OO EO 1b. 
errr Se Ib. 

Pein ensccananewed lb. 

GET awtdun cecececevens lb. 

Miiitncngeesctugues ag Ib. 
PE ececxetecnseans 1b. 

err lb. 

| 7SRIGE SSR. >: 1b. 

' ep re lb. 
LMM-801, -803......... 1b. 

-804, 811 sounesaporere Ib. 

eer ee 1b. 

Marblette 76, 77. apechbveses 1b. 
Foam resin 1076......... Mb. 
Plenco foundry resins...... Ib. 

Molding cmpds. gen. 

iscecc06hees 

Heat resist............ 

Improved impact...... lb 

694 


~~SS STS 
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$0.55 


.0S 


8 ee 1b. 
PEE EY vxséscocen 1b. 
ere bb. 


Reichhold Foundry Resins: 
Pe 
EE aS 
reeee. core binder 

a a hb odo ach oad 
Shell cutting liquids. . 
Powd 


$440, 559%, S655, 5660. . Ib. 


Reilly general purpose. eee 
Heat & impact resist... . . 1b. 

Resinox molding compounds: 
Gen. purpose & heat resist 1b. 


EN tine aeons a ebeke bb. 
Low elec. logs. ... 00... ib. 
ee ib. 


Rogers pa: molding 





Special ‘colors. . ee 
re ee | 
RX a25: PERSE Te lb 
| eae ib. 

Schenectady shell mold 
Es < ena boeunae bb. 
Synvar ae compounds, 
PM series....... ib. 
a gee ee 1b. 
920 chile e de a adatk alee 
935. weeee lb 
9203, 9203A. ib. 
Synvaren liquid indus ‘rial 
resins: 
ib, 
. aos lb. 
NR a ar alata ib. 
. = ae welt Ib. 
PBL-218S.... eT 
Synvarite GW-1090 ae Se 
GW-1080, PBL-F, 

CT thaeasdbe wan bb. 
GW-2400.. jceeekaen 1b, 
, OS) Ge a 1b. 
PBL-108FF... er 
PRL-210, rm 3301. seeds ib. 
PBL-410. — * 
PBL-3311....... = % 
PNL-i12HL/11, 

PNL-156HL/24... ib. 


PNL-1S9H, PNL-169H.. 1d. 
PNL-169PD, PNL-179PD Ib. 
eal 9 ly 1b. 


PNL-1279HL.......... Ub. 

i, Sar ey Ib. 
Toolplastik No. 8000...... bb. 
Polyamide 


Fiberfil Nylon G, ane. »b. 
Standard colors. . 

Nylatron G5 

Plaskon 8200, 8201 natural. .[b. 


errr ib. 
hs 66.5 eebeed0 cendae bb. 
Other colors.... ee 
Spencer Nylon 401, 402. 
600, 603.... oa 1b. 
aa ° ea Ib. 
a FP aes Lb. 
604, 606 skive shone 1b, 
Versamid 11S............ ib. 
Zytel molding powder... .. ib. 
Zytel, natural color....... 1b. 
Blacks and whites....... .1d. 
CN 6 ccedees jageaee ib. 
Polyesters 
Ramee CET occccccccccses i) 
ONT lb, 
: rere ey le. 
NR ae bb. 
ail 363E-02Z, -12Z bb 
be< brhasecksctsian tb 
0 bb 
ere a ate da ib 


Bakelite Polyester resing..../® 


iad cdea Swe saan ae 1b. 
50- Ho Dr 
I hatin chile d © iy'g aidiniase Ib. 
Dd cee kanues edaune Ib. 
Tieteikeesssseens Ib. 
de coceseen nce Ib 


ee ee ee 


—w wen 
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~~ TR TT STS SSS 
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$a és 
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new 


3eB2sssse 


a Y oe. 50-51, 50-52....1b. $2.75 
paereduesueenecones 1b. .87 
$2.01 dacteontennnee ov ses ib. 1.95 
_. . eager b 1.30 
Fibercore 1000, 2000....... ib. .50 
i Cikwetennacennduad lb. .55 
G pees 
caer betannedkees lb .35 
AR 40 Ss Sees 1b. 4 
AR 403 LS, 480 LS...... la. .355 
Se 1b. .40 
Pt bicti cine sstiend ib. .435 
SCs ae ib. .455 
Hetron 33. negeaed bb. 39 
Cee a lb. .435 
7 Se eee ib. 43 
!) ae. bb. .485 
1C-312, 408. -514, 548, -625, 
idpenvcothens lb. .35 
-312- 2. saeeceenee 1b. .365 
-336, -382, -706.. 1b. 37 
-401.. ERE. EK ib. «4 
SS eee +e 1b. .355 

eR epee aa 1b. 8 
I bc bin eaten 1b. .48 
th Ss katescagates Ib. .55 
Ss ec ite ace akties Ib. .50 
SD... seid bebhce +eeveean Ib .405 
oe | ee ib. .255 

Bae mae GEO. . cc cccccees Ib. 33 
er ib. .45 
eee re ib. 33 
ee eee ib. 39 
i chkeskendonee bb. a | 

SS ee © 1b. .46 
has dsdkewaewae tne ib. 43 
Sitékbaventesseness 1b. .355 
es it) 55 

Marco resins: 

CEL-101, M: rae 1, 3..1b. 51 
Marcothix 5, 7. 1b. 47 
Marcothix 9, MR 31C, 28H, 

41-R lb 37 
Marcothix 10, MR-28C, 

-28V, -31V, -37C, 

-37CX.. si : Ib. 4 
MR.28CS ib. .%6 
MR.-28R, -42R , 1d. 35 
MR.28RL, -37RL.... 1b. .365 
MR 0C.. “ae ib. .45 
MR.33C . ib. .54 
MR 40R. ‘ lb. i» 
MR-60C P ib. 42 
MR.- 61H. , ib. 43 

Mylar. rolls, capes A&C...ib. 2.50 

1. le bb. 3.00 
Sheets. type A. ‘M. s@ in .09 

Type C M. sq. in .09 

Type D ...M. sq. in. 53 

Miaskon 911, 920.. ew .55 
941, 942, 951, 9411...... 1b. .35 
Ts seceutwee Jove nun 41 
Tis +ckedebuses conenes 1b. .365 
Dis vedebdkicescenbece ib. .355 
. 5... 5 lb. .35 
Soy 7 44 

Pleogen 1000, 1001, 1002, 

1006, 1007, 1100, 1810... 1b. | 
SE SEs db ecccestove ib. . 365 

PE «sh wh deue aud ae 1b. .50 
1300, 1: . Md, ae 

7*1300LS. 700, 1813. 1b. 37 

gin: oss ¢abescceeeoces ib, mo] 
PEs Ge eeceecocecveess ib. 46 
Dis Geb evercccecenese bb. 35 
1800, 1802 ib. 45 

Poebycast 2... 220. sq. ft. 1.89 

ie eceunoscepenes ewes sq. ft. 1.08 
- evoaes sq. fi. .06 

sabcnessanéneds sq. fi. oan 
CR 39 .s¢. ft. 1.25 

Polylite 8000, 8001 8005, 

8007, 8017, 8037. 8173, 

8200.... ; mt | 
8006, 8008, 8009. 8039, 

Dd iedineeves ease lb. .35 
8016, 8100 ib. .365 
Dh vitccheadceesehaeés 1d. 41 
it: Cis andesevenews lb. 44 
Ps 640 see 1b. 48 
aiso... 1b. 45 
8170, 8237...... 1b. a] 
ass cveccewes 1b. 4% 
Dida aevannesieease 1b. 6 

Pre-imp . bd. .68 
Thermaflow 100, 200, 300 m - 
POT TTTT TTT ° .52 

000. 2.300 eveeeenees ‘ 1b. a | 
erceseuctncageses ib. .% 

—— 114, 117, 152, 154. . . ib. me 

pdedsebedseunenceud 1b. 38 
31 oj ubdhaee cdcesemenewe Ib. 46 
ls eteatnqeseosuaeses ib. 3.00 
BGR. ccccccscceses . bd. .5O0 
DU ctenegesevevaess aed ib. .35 
J eee .3558 

De erin cans en bed 1b. .40 
pO rrr ib. 49 
X-1636-W lb 585 

Polyethylene 

A-C No. 6, 617 Ib .30 
No, 6A, 7, 617A. near 35 
No. 615. G-201......... bd. .38 
No. 629. i i .40 
Sh ls webb 664 wadecene lb .45 


PLASTICS TECHNOLOGY 
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purpose black. ||| ib. 


of eae special purpose 
os nun uate balege ed lb 


pipe blacks... .. 
electrical grade 
monofilament. . 





1b. 
nigetes types 2, 9, ‘15, 35, 50: 


lack, general purpose... ./b. 
High dispersion and plain ib. 
Natural 1b, 
With special antioxidants. /b. 
Petrothene 100, 101, 200, 





2 

= Eth 1005, 1007, 1085, 
1009, 1105, 1407, 1408.5, 
2007, 2205, 2215, 2235, 
2206, 2226, 2236, 2256, 
2405S, 2425, 2976, 2477.. 
ie os ae 
3226, 3 
3495 


Tenite Group 1.. 





Di ctingehéucheated 
Group 3... 
Group 4. 
Group 5, 
| =] 
De andsatsdeceauet 
Polypropylene 
Moplen, natural... Ib. 
Standard colors......... ib. 
Pro-Fax, natural.......... ib. 
Standard colors......... .ib. 
Silicone 
Bakelite GMGA-S001, 2.1. 
Bs 6 Cccececccooceoses vee 
"= Corning —__iahelpipirtee b. 
os Gegaeenatetede 
Styrenes 
Ampacet, crystal.......... ib. 
= eae Ib. 
Deno ccngsoeneake bb. 
Ti ptadaseeeenouene bb 
Phoephorescent.......... Ib 
a pagncesooesecsees _ 
Bakelite ce BMC series, nat... Be. 
BMS. SMD eertes, crystal 1b. 
eeencer seer 
RMD eeries, nat......... tb. 
Pi ceaccoseeasces ib. 
We, cuesecuscone bb. 
Ge Mss ccncccece bb. 
hs chance seeded bb. 
Be nec ccccesses ib. 
Se Bice co coccccoss bb. 
Diisneneceseoed b. 
Catalin. high impact, 
ETE ceccccescess ». 
Ge Bc a ccccccess > 
Medium impact, natural. .1d. 
bb éicndsedes 
idcesseeond Ib. 
Dt checaneseoes b. 
CD Eve ccccccecss ib. 
Cycolae compounds: 
Natural powders......... b. 
Natural d. color 
PENNE. co cccccscecoocs 
Darex Copolymer 3........ lb 
ayaa bb. 
_ [gern ib. 
ee ee bb. 
Ree 1b. 
 —peeeeequerrey b. 
Dow Latex: styrene/ as 
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Resins PS-2&3 ............ lb. $0.25 / 
PL iterssseneese 30 / 
Dylite, expandable beads. . ./b. 50 / 
Fiberfil Styrene G, natural. ./d. 55 / 
Standard colors.......... b. 65 / 
Koppers, Fibertuff......... lb 55 / 
MC.-185 eeries......... lb 33 / 
ee > Oe 
ea. er .358 / 
Regular, crystal......... bb. 295 / 
SNS 5c avckesenee bb. .335 / 
ie »senvneanvese ib. -335 / 
ES: ib. 41 / 
Phoephorescent —— bb. 695 / 
Kralastic, std. colors....... 1b. 50 / 
Lustrex Hi-Flows ss, 66, 
a and Hi-Heat 99 
ich cine enoohaces bb. 26 / 
L HA standard colors...... ib. 4 / 
epecial colors. .......00- ib. a 7 
-Test 6 & 99... 1.000. b. 
Natural & 844 
SG Sah enadgeeea ee Ib. . 
standard colors....... Ib. 345 / 
eperial colors......... bb. 345 / 
Marbon resins............. lb. 39 | 
Plio- Tuf C75, R100....... ib. . ff: 
G8s.. Tit is absent etic cf. 
P100, std. colors....... - bd. 41 / 
Poly: rer sq. f 2.56 / 
Styron 475, natural....... b 33 / 
“pee bb. an 2 
tc racnceosens ib. 6 / 
eee bb. ae a 
S ateaenawewed bb. 55 / 
480, natural ere ib. 38 / 
EGER, GiEoe co ccccocess ib. a Of 
ib ékcececrce ed ib. re 
GOR Is fa ad eeccaee ib. 30s / 
Colors, special........ bb. 345 / 
Ct, GEE sccecceses ib. 295 / 
Sic dcceseess bb .335 / 
Drs eseceneases ld. 335 / 
FO, Ge cocccccccess 1b. 295 / 
ee eae Ib. .335 / 
Piciecassseces lb. 335 / 
777 colors, std.......... ib. .385 / 
Pb educcavecces bb. .358 / 
Urea 
Admirez Foundry Resize, 
paéedweasotes bb. .27 
DM <ctuascnsenhecees ib. .105 
Beetle C-4980 Brown.. . d. .1875/ 
No fines granulation... bb. :2075/ 
pc. (6flUl CUES ib. .187S/ 
MUP eeries, powder..... ib. 2 / 
Special colors........ Ib. 30 / 
ccc cesncce . bd. a 2 
Special colors....... bb. ce. 
Foundres core binder...... Ib. .108 / 
Plaskon molding cmpds.: 
Black & Brown.......... Ib. .1875/ 
ES RES ib. 30 / 
Foundry resins, liquid... .1d. 10 / 
hs <coendewse 1b. .2328/ 
Sylplast — empds., 
PE patcosecooess ib. 33 
i ib. 30 
Vinyls 
Bakelite QG-5909..........ib. ._ 
Ogsest caddnabbeceaeees bb. 41 / 
REO bb. 430 / 
YNA. QYSM, QYSQ...». .27 / 
Lt puabededeeseeces tb. 30 / 
Shia abe baie eee bb. 2 / 
Ss ON ie oe 6ncanes bb. 37 / 
Ditusivinivasenkas ib. an a 
$507 eeeccecececsosess 1b. 31 / 
De 6 occcescececocses ib. 405 / 
Ptdennteenesaesaed bb. 15 / 
eee bb. an ff 
Debs © cesccccccccoces bb. 2 / 
oan bb. .268 / 
Th osnseseneseocces b. 278 / 
9960, 9970, 9980....... bb. .335 / 
Cv cdacceneeebeeens bb a 2 
St intitinnanebenne »b. 41 =6/ 
Wr, O CEUU « cccceves ». 27 = / 
 [_ese b. 32 / 
WE netgeecacoceenebes ». 36 / 
Dineessnnvereedeecs bb. “4 / 
Dn cdneteneounedsees ib. . 
Blacer No. BW-60......... b. 18 / 
EMA colors..... oe .355 / 
Se so Noseccceses ib. 405 / 
NEMA colors......... ib. 445 / 
No. PC — — eet blackJd. .285 / 
Other colors........... 2b. .328 / 
Celanese Chemulsions 100, 
Ds Be cc cecccccceccs 1b. 18 / 
» i rrr Tre Ib. 20 / 
Darex Everplex A (wet wt.) . 1d. x FF. 
B (wet = keoeceeeees b. an 
GS GSE Whe cccccccess bb. 21 / 
Cc Y (wet wt.)...2. 4s / 
A Emulsions (wet wt.) ./d. 19 «6/ 
Diamond Pros ent <a b. 27 / 
Dow PVC 100 -111........ bb. 38 / 
Du Pont Elvanol 30-42 caine Ib. .83 
BEd, FEU Eescescocccves Ib 4 
DPEBcccccccccscvovccecs lb .75 
Chae tc ndees cenbensed Ib .57 
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Escambia Pearls, 2185, 


2200, 2225, 2250........ Ib. 
Exon 402A, 500, 905, 915, 
Std diese ndbaenss ib. 
450, 468, eee lb. 
Chee eb odvesenetsseeee Ib. 
Cis adn edbeessceensese Ib. 
eee eee ib. 
Disc eeeebsceusucesces 1b. 
Sls ve esnesessesesnees 1b. 
_ eer ib. 
PER cccvccccecccccoons ib. 
Gelva emulsions........... Ib. 
GORE. ccvesevescvsece ib. 
oon, 101, 101EP, 103EP, 
bateeanecevaducead Ib. 
Die eeeccsocsovcsnenes Ib. 
eer Ib. 
SEE ccecccecteceese b. 
bb. 
409, 426, 427, 428........ ib. 
503H Seeystend) seeeead ib. 
BOER, BOG. co cccccccccess ib. 
ae. dieeedaeaves ene ib. 
Gis trdttwcceevnccces bb. 
Svencsceesscaness 1b. 
Peeper 1b. 
Eibescegnccetocence bb. 
a Ib. 
Ce asccovtesoscees Ib. 
ase. a bcnecaebe tows > 
asso. $591, 8592, 8593 
SS +cauesseces Ib. 
Pc tatetcevewssoecees ib. 
Ecccccececccoesd bb. 
i cxupabeccéessveuses ib. 
CE ccccccsoceceoes Id. 
BEe sc t.ceccsccevcccenes bb. 
eee ib. 
pedwocsedsoceneneet Ib. 
pe ebenedeeareeesens bb. 
 phnekeeenneeseeers bb. 
GE, GEE. ccnncocesee< ib. 
Eecensceceneseese b 
Pi apeneeedectooursven lb 
D> kéatdecenveseusaes bb. 
Eien senscescovecseate ib. 
itaseddeeescesteet bb. 
DG denenecessansenees ib. 
Sbhaanecdebceeeseees 1b. 
Ce soescaseucesoos bb. 
De pepeneeesinmese ote bb. 
ory bb. 
Pie b eceecesoncesnenes ib. 
DE cdbencesessceceeses bb. 
bOee8eseebenseseoes ib. 
cccenhhnetakhah ee? bb. 
sai: 8813, 8814, 8815... .1d. 
om Latex 151, 251....... m 
ivapiend bewceeabeee 1b. 
Ss Gs Sevcesccecboses Ib. 
GN 064.600000ss0008 ib. 
bes c6cseveoccsonnes Ib 
PL Eve ecccesasedess Ib 
Pcesccecetssedes Ib 
Marvinols: 
DEetiess600000000% 1b. 
NF- —_ Bees cv ccvcces = 
NF 3028 epeeeedéeeseewd 1b. 
J ae Ib. 
NF-3045, 30S0.......... bb. 
J Seer Ib 
Lo rrr 
 - ae bb. 
NF.3070, 3075, 3080....... 


NF-3085, 3090, 3095..... 
NF-3505S, 3515......... 
LS eee 
NF-4005 





DB80V, DB9OV, 


a a a a a a a a ES, ee ST 


a a ee 


eT SS 


~s 








Reynolon PVA/4-6, roll 
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titiveacncknnnen skeen Ib 
hb ceadiow ith nae sae ib 
| ee eer Ib. 
SN Dincindsccadgecnawa Bb. 
Baker barium ricinoleate. . . .1d. 
Calcium ricinoleate...... Ib. 
Zinc vicinoleate. . ee 


Dutch 0 Berinec........00 
Calst ib. 





Pearlescent pigment..... . bb. 
ae i-. pea neceund Ib. 








Harshaw 1-V-3............ bb. 
ee leeape ipa ate > ib. 
SS ea lb. 
SRE Ib. 
tt bcdesennssauniel 1b. 
| REET me 
| rrr ib, 
eer ib. 
RES ae Se bb. 
8-V-100, 10-V-442....... ib. 
EPR REE. 1b. 
SR lb 
ion de eealwae 6 RMON Ib 
cs ahs weet e-b eel lb 
Pt ibctchagvensssaeel 
See rr Ib 
Di dtectessecesébead Ib 
| arr” b 

Merix AST Concentrate 1001 1b. 

mene GES-A. .. oc cccsced Ib. 
DE ttnccseces cotaneuee 


~ ~~ 


~~ ST MS 


ee en a a RR RR, 








$1.01 Gs aétsecdoeuaaeaned Ib. $1.06 
.99 Gc co ceccceseoccenecoss 1b. 
-65 Tbs oansseveccccoveccees lb .75 
80 Cadmium stearate....... b. 1.40 / $01,446 
: Pesed stearates, calcium 
Dub eescecoscccos bd. ae ¢ 430 
Dibesic lead stearate. . ./b. .55 60 
NE re Se ib, 32 / .38 
43 6// 47 
+4 / 59 
ae 44 
70 / .75 
1.30 / 1.35 
1.29 / 1.34 
595 90 / .95 
80 / .85 
41 — @ 1.23 
65 / .70 
. 2. .80 
0 / .95 
1.10 / me 
49 «6/ . 
ae ft 42 
0.37 8 / 73 
375 2.80 / 2.85 
-81 , 2.90 / 2.95 
TT ii. civeeecuwe’ o6cet 4S / .5? 
Se Ean dccceedkecveus ib. 1.40 / 1.50 
Ps NS 600+ cceceewee lb. rT ee, .75 
ee seooay a ff .95 
16 9S / 1.05 
1.43 SS / 65 
1.00 ‘= 
1 1.00 / 14.20 
“89 <= 37 
% a: 
3.95 1.32 / 1.34 
wes oF 
son 69 / .70 
1.40 Y oa 
1.33 2'00 , 2°33 
ste 3.10 / 3,78 
“85 4.13 
s? 2.45 / 2.75 
; 3.06 2 §$.2d 
45 2.78 / 3.28 
.70 3.00 
-68 si / 53 
.87 47 ‘49 
1.12 88 90 
oo 98 / 1.00 
. » 73 
-90 1.10 / 1.12 
.65 43 "35 
= 68 70 
. 67 69 
-75 58 60 
.94 R2 R4 
= 1.23 1.25 
. ! 63 / 6S 
54 
1. = Wetting Agents 
1.75 Advawet 212. ca 45 / 50 
Merix Wash C gncentrate.. Ib. 2.59 / 3.69 
Poly-lube No, 4.......... qt. 1.45 / 1.94 





stock 1 mill... ..1b. $1.85 
1, 2, 3, 4, 5, 6,8 mill . 1b §=1.60 
re rerere s~ 1b. 1.15 
We Ge OU... cesbecoees ib. .27 
oe is 6:a.5-0 Seeded lb, .425 
NEPe Ae reer owt 48 
Vinee’ Ns scevoene lb .55 
Vinylidine 
oy > are 1b .26 
PS Seer 339 
a caamatten 115, black, 
bescunseasoenne ib. .39 
Colors Ldtebebecen . db. 44 
WG wessesteeee - Dd. -41 
itnes0ek keel 1b. .46 
DE wereedeveeeun ib. .395 
Cw asscckvceuds 1b .39 
| BOs Gate ib, 44 
| | PSE Late: Ib. .42 
cheesawwesdd ib. 47 
Se aweee wivr. .45 
NE? Ges csevees ow .58 
. socvoeelt 64 
Solvents 
cise acme Gace Ib 1.50 
Enjay acetone............. lb .085 
eee ox .44 
Isopropyl acetate. .... -115 
leogcopyt alcohol 91%.. .37 
beidnbe e+ ctnneed — .39 
eos viene 4a gal. .41 
Isooropy et ether bvediocese gal, .30 
Secondary butyl ace pene... > .125 
tyl acetate... -1225 
Secondary butyl alcohol. . ./b. .125 
Stabilizers 
Advastab B-13-P, BC-105, 

2 RE SPA ib. .75 
BC-12, C-77, C-79, E-82. .ib. .90 
BC-74, BC. eer ct 1b. .70 
BZ-S1, L paste, Z-6, Z-15. 1b. .65 
= ib. .69 

1.00 

Cit ‘ot, | eae b .60 
95 

xh .53 
cx .62 
evcaseeecee 47 
T-10, T-52 1.90 
-17M 2.95 
T-SOLT 3.20 
T-52N 1.80 
SR ga 2.65 

8 .88 

ES IG, IS RS: F .72 
RS SC eee: 68 
Sth Ae diilinn as eakineaena 63 
TE nt dene iiliandséadekins aan .72 
, Sra eec .98 
REAR SORE RE 2.50 
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PLASTICS TECHNOLOGY 
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Another new development using 


B.EGoodrich Chemical :» materia: 


3: “ < 





Admiral TV set proves the case: 


le 


Texkote steel, made by Sun Steel Company, Chicago, U1, is used on Admiral 
Slimline portable TV sets in pigskin tan and black leather finishes. Texkote 
finishes on steel or aluminum can be obtained in any color in a wide variety of 
textures. Plastisol is formulated by Bradley & Vrooman Company, Chicago, 
Il. B.F.Goodrich Chemical Company provides the Geon polyviny! material only. 


STEEL GETS NEW VERSATILITY WITH GEON COATING 


His portable TV's case is actually 
Bask of steel. Yet it looks like 
leather. You can wash ic. It resists scufts 
and stains. It's an example of the versa- 
tility being added to steel and aluminum 
with coatings made from Geon poly- 
vinyl materials 

Geon-coated metals can be formed, 
bent, punched, or even projection welded 
without damage to the coating Products 


can be solid or multi-colored. Textures 





B.EGoodrich 


beauty of wood, leather, 


can match the 
fabrics or other materials 

The Geon coatings also offer superior 
abrasion, electrical and chemical resist- 
ance. It’s another example of how versatile 
Geon can provide the key to a new or im- 
proved product. For more information, 
write Dept. LG-4, B.F Goodrich Chemical 
Company, 3135 Euclid Avenue, Cleveland 
15, Ohio. Cable address: Goodchemco 


In Canada: Kitchener, Ontario 





B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON polyviny! materials * HYCAR American rubber and latex 


GOOD-RITE chemicals and plasticizers * HARMON colors 





—_ 
VINYLS 


MORE AND MORE 


ARE FORMULATED AND BALANCED 


WITH HARSHAW VINYL STABILIZERS 
FOR QUALITY PRODUCTS 
AT PEAK PROFITABLE OPERATION 


SUCCESSFUL VINYL PROCESSORS 
MORE AND MORE 

USE BALANCED FORMULATIONS 
WITH HARSHAW VINYL STABILIZERS 
FOR COMPETITIVE GROWTH 

AT TOP ECONOMIC ADVANTAGE 








r ADCWAIN WIR CTADR ycOC 
H HARSHAW VINYL STABIL ZERS 


ee THE HARSHAW CHEMICAL CO. 
1945 E.97th Street + Cleveland 6, Ohio 


CHICAGO « CINCINNATI « CLEVELAND + DETROIT « HOUSTON « LOS ANGELES 
HASTINGS-ON-HUDSON, N.Y. « PHILADELPHIA « PITTSBURGH 








